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Thh Russhll's Viper ( Vipera russellii ). 

Nomenclature . — Scientific . — Tb© generic name is from the latin vivus 
alive, and pario I bring forth. It was first used scientifically by 
Laurentiinliis work published in 1768. Daboia, another generic name 
for a long time in use, and perhaps more familiar to many of an older 
generation, was introduced by Count De La Cepedeinliis work published 
in 1789.* The name “ Le Daboie ” was applied by him to a West 
African viper of unoertain identity marked somewhat similarly to Bus- 
sell's viper, in that it had 8 series of large oval spots. “ Daboie" was, 
I believe, the local vernacular name for this suake. Later, Gray in 1 642 
applied the same term, only latinised, to Russell's viper, which, it may 
be remarked, does not occur in Africa. 

Specific — This title commemorates the name and fame of 
Dr. Patrick Russell, a distinguished savant, and the pioneer of all snake 
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research work in India, both in its zoological ami toxicological aspects. 
Flo was born in Edinburgh in 1726, and eamo out to India in 1«81. 
Four years later the Honourable the East India Company appointed 
him ilieir naturalist. He is responsible for a mommies Ud work on the 
Indian snakes with excellent coloured plates, in two \olumes published 
in 1 796 and 1801. 

The association of his name with thi* common snako, renowned as 
much for the beauty of its colour and ornamentation as for the deadly 
olm r aetor of its bite, is a fitting tribute to his classical work. 41 

English. - The usual name among the Anglo-Indians is Bussell’s 
viper, hut Daboia is almost as frequently in use. It is also occasionally 
called the Chain viper. 

Vernacular.— It would be a matter of surprise if so veil known, ami 
justly dreaded, a creature had not been christened in almost every 
vernacular. That mysterious creature the “Cobra monil” of tl.o natives, 
whose indontity, it ever appreciated by them, has become obscured 
by the lapse of timo, is probably this snake as suggested by Jerdon.f 
The name probably originated with the Portuguese, “ monil” or 
'* iv*,..illa” in their tongue signifying a necklace, and ” cobra ” or 
” copra ” a snake. 

In Ceylon it is universally known as “ Tic polonga” which means, 
Cam informed, ‘‘spotted snake.” In Southern India it is known as 
u Mandalli ” and Kanardi virian. ” Tho former, Nicholson says, im- 
plies a ringed or decorated pattern. The lutter, which 1 havo heard 
used chiefly about Madras is from “ Kanardi,” glass, and the allusion, 

I think, is to tho spots which suggest to the fanciful native mind the 
appearance of the small mirrors used by them in t heir tawdry de- 
corations, and frequently seen attached to cloths used as curtains, etc. 

On the Malabar Coast (Oannanore) “ Mundali” and “ Ruthoram 
mandalli ” are in use, tho former being also applied to tho sand snake 
(Erg.v conicus ), and the latter used to disorim'nate between these 
species. ‘ 4 Iluthernm ” moaning “ bloody” emphasises one of tho most 
bbvious effects of its bite, viz., bloody d’^ebarges. 

* It mav t>e of int»*r n* to note here that an eld^r brother of hit, Alexander, has also loft 
» n«^ie in thin country t<» be h*n^ed down to posterity. 'I h« beaot’ful little g.irden shrub, 
tme'ha iuncea , with ite curiona foliage like caroartna and Its vermilion flowers, whidb 
arcely any Indian garden Is without, fa named in his honour. 

I I Journal, Asiatic -t ciety, Bengal, Vol, XXII, p. 6*4. 
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In Mysore a Canarese Dictionary I referred to gives lt Mundalutha 
havu ” as the local inline. u Havu ” means snake. Rico in 1 1 is work 
on Mysore 119 gives the Oanareso name for it as “ Kolaku Mandula. 9 ' 
On the Cor muindel Uoast. about Vizagaputum Russell gives its local 
name as 4< Katuka rekula poila,” which I am told is Tolugu, an- 
refers to blackish spots. 

Ah. nit Bombay and in the Konkun it is known as the “ Ghanas.” 
In Guzerat Mosso says it. is called 44 Oliitar,” and Fenton in the 
Dantra District “ K!iad chil.ra.” “ Kha 1, ” according to the latter, 
signifies “grass” and “Oliitar” or “ Oliitra ” recalls to mind other 
native mini's for spotted creatures.f 

In Sind I am told it. is called “ Korailo,” 

In IJrigil it is known as “ Bora,’’ ‘‘Chandra bora,” “ Uloo bora,” 
4 ’ Jessur,” and “ Siah chandra amaitor ” according to Fayror, *' Bora 99 
probably implies spotted. t “ ( hand ra”~ mooli, and rcfeis us usual to 
the spots, “Uloo” is the name for “grass,” The Burmese call it 
“ Mwe bwe,” moaning ringworm snake, its marks suggesting a skin 
disease. 

Dimensions . — The largest specimen 1 have measured was a stuffed 
one in Trichinopoly 5 foot 3 inches in length, Lieut.-Colonet Fenton 
recorded one in this Journal^ f> foot 4i incites long, and Mr. Brook 
Fox§ two measuring 5 loot G inches each. This is the largest record 
known to me. Specimens exceeding b feet are exceptional. 

Bodily configuration. — The girth is remarkable. 1 think this 
viper is of stouter build than any other Indian snake, and its capability 
of inflating itself under excitement, premonitory to its\iolent. hiss, 
accentuates this peculiarity. 

The head is flat, and broadens considerably posteriorly so a 
a moderate neck appear unduly small. A pronounced ridgi 
rostral is) runs from the supercilium to the top of the snout. s 
is moderate in size, the iris golden, and the pupil vortical. The 

* Vol.I.p, 188, * 

t Ulanford In bin Fauna of British India, Mammalia, irives “Oita" and “ Chili 
local ntilve namee for the bunting Leopard ( Cynmluru h jnbatus ). Again he mentions 
synonyms a* “ Chital ” and «• Chitra ’* for the spotted dea* {C*rm* axi*) “ Chita ” is M l, 

applied to the leopard ( > clis panlus ). 

t I notice the spotted deer, according to BlunCord, Is called in Bengal “ Boro khotiya ”, 

1 Vol, XVI, page 17*. 

§ Vol. VIII, page 665. 
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is remarkably large and open, larger than in any other Indian snake. 
The tail is relatively short, and unusually apparent, owing to the rapid 
decrease in girth which ooours about the region of the vent. 

The whole snake is remarkably rough, owing to the pronounoed 
ridges (keels) on its soales. 

Colour .~~ The ground colour is brown of varying shades, most speci- 
mens being a sandy, or oocoatina tint. The markings vary much in 
detail and intensity as well as in hue. Sometimes they are so obscure 
as to attract little attention, and this is especially so just before dosqua- 
mation. The sloughing process over however, the same snake may 
reveal a definition of adornment, and brilliancy of colour, which may 
renovate it as completely as a mess uniform transforms an officer 
when exchanged for his khaki. The head has a moro or less distinct 
dark patch on each side behind, a dark streak sometimes picked 
out with white, pink, or buff, behind the eye, aud a dark stripe from 
the eye to the lip. A conspicuous light line, sometimes white, buff, 
or pink, runs from above the gape, through the temporal region to the 
superoilium on to the ridge just referred to on the snout. These lines 
converge, and sometimes meet on the snout to form a V. The lips are 
white, whitish, or pink variegated with spots, specks, or streaks. 

The dorsal adornment consists of a triple series of large ovate spots, 
forming a vertebral, and two costal necklaces or chains, heuoe the 
term u Chain viper.” Davy remarks* : “ In some specimens the 
marks are oval, and in some more pointed, and rather trapezoidal ; 
in others surrounded by a white margin ; in a fonrth lightest in 
the middle.” It is not infrequeut to see some of these spots more or 
less cnnffr.sut, in fact, it is rarely one sees a perfect rosary. Hie 
to are frequently interrupted at their lower margins, and 
taper, reminding on© of a balloon.f 

jot may be of uniform colour throughout, but more often 
a light central zone, similar to the ground colour, which 
s into a deep Lincoln -green, purple, or black, around which 
. may be seen a narrow zone of buff or pure white, the latter 

- An Account of the Interior of Ceylon,*' p. #6. 

\ Since writing this T have teen A specimen sent to this Society by Hr. Klaloch from 
Kotot’iri 16,700 ft.) In the HUgbiris in which the three series of spots sre completely confident 
into bends. The sinuous outlines of these bends indicate the number of spots, which how- 
ever are broadly blended, in the entire length of the snake. It Is the only one 1 hare assn 
•o marked. 
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especially enhancing tho beauty of the specimen, as may be judged 
from our plate. Mr. Millard tells me that about Bombay adult 
specimens do not have this white definition to the spots, and he is in- 
clined to regard it as a distinct variety. I have satisfied myself 
that specimens are to be met with in most parts, including Bombay, 
with and without this white adornment. To begin with, I found in 
some hatchlings of the same brood born in this Society's Museum, and 
preserved in spirit, some individuals wiih and some without the 
white dolineament. Davy, already quoted, remarks that white margins, 
to the spots may or may not be evident, in Ceylon specimens. In 
a mother 1 referred to in a note in this Journal* from Saugor, the 
spots had no light margins, though the single embryo had spots 
picked out with pale huff. Again, a specimen figured by Eussollf 
obtained from Bombay has no suspicion of a light outline to the 
spots. 

The belly is white, whitish, or yellowish, with darkish semilunes 
distributed sparsely, and disposed at the margins of the ventrals, espe- 
cially in the fore body. 

Identificatiim. — Consideration must be given to the following points, 
all of whioh must coexist : — 

(1) Head covered above with small scales throughout, similar 

to those on the back. 

(2) No aperture between the eye and the nostril. 

(3) Suboaudals dividod. 

(4) No ridges on the ventrals. 

(5) $ r $ is of largo dorsal spots. 

It may seem unneoassary to many to insist on this method of identi- 
fication. Many I know who consider themselves knowledgeable on snake 
matters, would take it as a reproach to their intelligence to suppose they 
cannot rely on oolour aud marks alone ; however I have known mis- 
takes ocour, and very positive opinions expressed erroneously wjjt 
regard to this species. More than one officer in China was very posit? 
that they bad captured Russell's viper in their camp at Shanghai, p 
fishing letters with some heat in tho local paper when their opinions 
repudiated. The specimen which I subsequently examined pi 
to be the common Chinese Viper ( AncUtrodon blomhoffti). I have seen 
a young pvthon (nwlnrus) identified as a daboia, and failed to convince 


• Vol XVI, p. 374. 


f ln»*. Serp., Vol. II, plate XXXII. 
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another positive gentleman of his mistake. The sandsnake Ervx 
conicus I have several times known taken for this viper, and, incredible 
as it may seem, the Burmese tree snake JDipsadofuoryhus multi - 
maeulatus . This latter is a very slender little snake which bus two 
series of ooelli, or ovate spots costully, these latter misleading its 
captor. Many specimens of Zamenis diadema are marked somewhat like 
the Dabo’a. 

Habits , haunts ~~ It may be met with almost anywhere except, I 
believe, in dense jungle, but it prefers open country into which the sun 
can penetrate and shod its agreeable wurmtli. Hero it lies by day 
amongst the vegetation, in lazy apathy, apparently oblivious to its 
surroundings, but never, however, relaxing a vigil, which 1ms for its 
reward the capture of the incautious animal that chances to stray 
within reach. In the evening it bestirs itself, and roams abroad whilst 
darkness prevails. 

Its movements ure slow, and consistent with its corpulent habit. 
When disturbed it prefers usually to maintain its ground^ and 
frequently will contest the right of way with heaving sides, and angry 
hiss. When it does retire, it does so in a leisurely manner befitting 
its dignity and figure. 

Fayrcr* remarks on the authority of his snakeman that it will take 
to water, and Haly f mentions one swimming in the middle of a back- 
water. These are exceptional instances. Tennant) says that it will 
climb trees, and I oan confirm this as a rare event, having known one 
in a low hedge. Its ungainly proportions, however, do not favour 
soamorial achievements. It is no uncommon event to find it in close 
proximity to and even in habitations, and its partiality to a murine diet 
sufficiently explains such intrusions. I remember one captured in 
Rangoon beneath the steps of the Cantonment Magistrate's Court during 
the day, with crowds of natives all about, Bassett- Smith § mentions 
" is frequently coming into the precincts, and into the Naval Hospital 

Trinoomalee, and Tennant U says the house at thisf some 

tion became *o infested with this species, that the family had to quit. 

jjisjvosition . — No observer can speak with greater authority than 

♦ toe. dt., p 1 6. 

f Kim report on the collection of enakee in the Colombo Mn*eum, 1886, p, 16. 

t toe. dt , p. 806. 

$ Jon *4 How. Net. Hist. Soe,, Vd. XI, p. 646. 1 toe. dt, p. *96. 
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Fayrer, and ho says of tbe Daboia : u In confinement it is sluggish, and 
does not readily atriko unless roused, and irritated, when it bites with 
great force, and determination. When disturbed it hisses fiercely, 
and when it strikes does so with much vigour/’ This is entirely my 
own experience. It is a creature slow to wrath, contenting itsolf 
under moderate provocation, with a loud sustained and warning hiss, 
reminding one of a leaking foot-ball bladder. It will not strike till 
considerably irritated, when it hurls itself at the offending object with 
determined malice. I have known one spring with such a powerful 
muscular effort that I believe it actually left the ground in its endea- 
vour to strike me. 

The hiss once heard is not easily forgotten ; no other snake emits such 
a volume of sound, to the production of which two factors contribute. 
Firstly the size of tho lung which is developed to a degree commensu- 
rate with the remarkable body girth, and secondly tho largo size of the 
nostril, for it is through this aperture that the sound is produced. 

In Bangalore I experimented with a large adult belonging to a 
snakecatchor. Among his stock in trade he carried the familiar gourd 
pipe used by this fraternity. This was sealed up in places with Cobbler's 
wax which I removed, rendered pliable by boat, and packed into the 
Duboia’s nostrils. This done the snake was unhanded, and irritated. 
It was then noticed that the lung expanded with difficulty, and very 
imperfootly, and hissing was no long feasible. 

A good example of its disinclination to bite is related by Blanford* ; 
a friend of his once carrying one home under the belief that it wim 
a python until undeceived by its biting, and killing one of his dogs. 
It made no attempt to bite or injure him, though apparently he did not 
take any precautions in his manner of handling it. Again Fayrerf 
says he always during his experiments had tbe greatest difficulty to get 
this snake to bite voluntarily. I can fully oonerm this; frequently nits 
put in as food into its cage remain there alive and unmolested for days. 
In making these remarks, however, 1 think one must expect many 
exceptions to this attitude of indifference. Young specimens especially 
seem more on the alert, more easily alarmed, and are correspondingly 
more easily provoked to bite than many adults. ^ ^ 

The bite is sometimes inflicted by a snap, tbe creature relaxing its hold 

Jotirl. A«Ut. Soc , UengsO, Vol. XXXIX, p «74. 
t Thanatoph, tad., p, 64. 
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at once. On tbe other hand it is not unusual for RusseU’s viper to bite, 
and maintain a tenacious grasp for many seoonds. In the oase of 
a gunner who succumbed to the bite of this snake at Thayetmyo 
(Burma) in 1862, Nicholson* mentions that it was with difficulty 
shaken off. Elliotf mentions a dog bitten by one, dragging the snake 
many yards before disengaging it, and one might quote many more 
similar experiences. 

Poison apparatus. — The fangs. — These attain their maximum deve- 
lopment in this the largg^t of the Indian vipers. There may be a single 
one in each maxilla, or two fixed side by side. In a depression at its 
b * . *, and on the outer side, as many as 5 or 6 reserve fangs may be 
seen lying loosely in the raucous mombrano, progressively diminishing 
in size from within outwards. When one of the fixed fangs is shed, 
the reserve fang best developed, and lying nearest to it, becomes 
oemeftted in a few days into the jaw. 

The fang is tubular, being formed by the folding over of two lateral 
expansions of the tooth, which blond on its anterior face, in the major 
part of its length. A groove which is feebly discernible, but always 
present, marks the line of junction of these two expansions. At its 
base the expansions fail to meet, and the imperfect blending is marked 
by an aperture. The canal terminates near the point of the tooth in a 
minute opening. 

The fangs in vipers are very mobile, or to speak more correctly, the 

maxillaa are, for the fangs are fixed 
into these bones. Russell’s viper, like 
other vipers, when it yawns, fre- 
quently rooks its maxillae forwards 
and backwards. 

Glands . — These saos compared with 
the cobra’s are small, and present a 
corrugated appearance unlike the 
smooth retort-shaped glands of the 
oobra. Elliott obtained 11 
from the 2 glands of an adult. Wallf 

* lad. Snakes, p. I4tf. 

t Trane Brit. Mad. Association, 8. Ind. br. 189, p. 7. 

t Log. dt.4 p. 88. 

5 Indian Snake Foiaoni, p. 118, 




A. B. C. 

A. Inner aBpeot of fang (life sise' tbe 
lower orilica of the canal is inclin- 
ed slightly inwa'ds, 

B Anterior aspect (life sise) showing 
seam where the two edges have 
been welded. 

C. Tip t enlarged) showing lower orifice 
and point, closely resembling tip 
of hypodermic needle. 
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(A. J.) mentions a supplementary gland in this viper, globular in form, 
whioh completely surrounds, and empties itself into the ducts draining 
the major sac. 

Poison.— Physical qualities . — Lamb* tells us that this venom is dear, 
with a small quantity of undissolved material in suspension. Its 
reaction is acid. The taste resembles gum acacia. In drying it 
cracks into longitudinal fissures yielding needle-shaped fragments. The 
dried product retains its toxic properties indefinitely, and iB reanily 
soluble in water. 

Effects internally . — When swallowed, daboia venom lias no more de- 
leterious effect on the system than cobra poison, but of course one must 
postulate a healthy and unbroken surface in the mouth, and further 
passages. Elliotf gave II drops to a goat, and a larger quantity to a 
dog without noticing any ill effects. 

Toxicity . — As every one in this country is doubtless fully aware, 
Russell’s viper ranks among our deadliest sm.kes. The action oi its 
poison is so different from that of cobra venom, that one can hardly 
compare their relative degrees of virulence, Tho poison appears to be 
os fatal in the doses usually injected during a bite, but death, except 
experimentally, is not so rapidly produced in largo animals including 
man. Russoll saw a fowl die in 36 seconds, Fayrer a fowl in 34 seconds, 
and Millard a rat die in 35 seconds. Lamb, however, has shown that 
these cases of precipitate death are attributable to relatively very largo 
doses, and that in the case of large animals the dose necessary to pro- 
duce such rapid death is larger than a Russell’s viper could inject ut one 
bite. A dog mentioned by Davy died 53 minutes aftor a bite in the log. 
The dog Elliot saw succumb to a bite, died in less than 3 hours. 
Another dog which Traill saw bitten in four places died in 8 hours. 
The gunner referred to by Nicholson succumbed in 27 hours. In a 
oase cited by Fayrer, an adult man died in 7 hours. 

As in the case of other poisonous snakes it does not, however, in the 
least follow, that a serious bite will cause death if left untreated. 
There is abundant evidence to show that a percentage of cases, hard 
to determine, do not die even though the local injuries are such as to 
warrant the gravest apprehension. No more instructive record on 


* Jour., Bom. Nut. Hist. 8os.» To). XIV., p. 228. 
f Lee, dt„ p. 88. * 

S 
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this score is to be found in snake literature than that quoted by Elliot*. 
He says : “ 1 myself saw a large powerful daboia (3 feet 8 in. long) 
“ strike fairly at a dog, hold it, shake it, and only let go when the dog 
“ lud fled yelping several yards, dragging the snake along the ground. 
4< The part bitten was soft, and fleshy, the bite was apparently a fair 
i( one, the glands of the snake when dissected, though emptier than 
“ usual, both proved to contain poison. From one gland alone l 
“ obtained more poison than another daboia emitted through a 
“ loaf in a vigorous bite. Add to all this that there was a well marked 
“ subcutaneous extravasation round the bite, and the case seems perfect, 
*' . . . . . though it became rather ill, did not die.*’ u Eight 

“ days later the same animal was fairly struck by a vicious daboia 
u (8 feet. 4 in. long), the bite being almost instantaneous in its short* 
u ness, and this time the victim died in less than three hours.'* 

Halvf mentions a bite from this snake, from which the man suffered 
no ill effects. 

In a recent number of this Journal! Colonel fhmnorman expresses 
thebdicf that the young daboia is not provided with poison in its 
earliest days, or at any rate that the poison if secreted is too weak to 
kill even small creatures. This docs not accord with my own observa- 
tions, which convince me that they enter the world with a sufficiently 
abundant and active poison to thoroughly equip them in their struggle 
for existence. In confirmation of my own opinion 1 find that Pr. 
Shortt§ had a gravid daboia in captivity. On the production of its 
brood, a voting one, measuring only 8-J inches when 6 hours o!d, killed 
a young partridge weighing 9J tolas in 10 seconds ! The failure of 
Colonel Bunnerman’s experiments must be attributed to the uncertainty 
of the effects of the bite already alluded to. 

Further commmts upon the poison of this snake are beyond the 
scope of this paper. 

Food.— All my observations go to show that small mammals, and 
especially rats, constitute the main diet of the daboia but it is not so 
bigoted in gastronomio matters as to be disdainful of other fure. 
Mr. E. E. Green found one that had eaten a green lizard ( Culote* 

* Loc. cU„ pp. 7 Htid BO. 

f Ftr*t report on tha Collection of the Colombo Mutretim, 1686, p, 18. 

X Vol XVII., p. *11. 

$ Cyclopaedia of India, Vol. V., p. 438. 
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ophiomaohus) as well as a rat. Major Evans knew one in captivity 
eat two frogs, and a specimen in captivity in the Madras Museum* 
ate during its incarceration 5 squirrels besides 27 rats, whilst the 
young ate 67 mice, 5 squirrels, 4 frogs and 2 small rats. 

In captivity as a rule they refuse food,t and it is surprising how they 
can keep health and vigour after months of deprivation from food and 
drink. Davyt had a specimen he kept for 146 days without food, and 
then allowed to bite a fowl which succumbed in a few seconds. Fayrer§ 
had one which lived for a whole year without food or water, and it was 
“ vigorous and venomous to the last.* 9 I know of no snake-eating 
tendencies in adults, but cannibalism seems a common offence 
the young. Major Dawson writes to me that on one occasion when 
young daboias were born in the gardens at r l retandrum, “the young 
commenced to devour each other/* and on another occasion in the 
samo place “one of the young swallowed one of its fellows, and in about 
a quarter of an hour disgorged it/* and both at the time of writing 
were alive, and well. Father Drookmann, too, told me of a similar 
experience among a brood born in captiv : ty ; he Bays “when I inspect- 
ed the young family one morning, I found one of its members dead, 
and another one missing, and on examining the dead one I found the 
missing one inside him/’ 

Breeding . — The literature on this snake affords more reoords of 
breeding than any other snake, I might almost say than all other 
Indian snakes taken together. 

In spite of Colonel Bunnerman’s opinions expressed in a recent 
article in this Journal, and already referred to by me here, I think 
there can be no question that the daboia is viviparous in habit. 

I am of opinion that the word “ egg ” as applied to the offspring 
and their envelope by this observer is misleading. The term “ egg ” is, 
it is true, a Very indefinite one, which strictly speaking might be 
applied even to the human infant born in a caul. Its use, however, 
is restricted, at any rate in the popular mind, to the female cull impreg- 
nated or otherwise contained within a maternal envolope of ohitinous, 

• Administration lieport of Madras Govt. Mub., 18 l 6-7. 

t Mr. SjMjnoo, however, informs me thxt in )ue 7 j ears' experience in the Bombay 
8ociet s rooms this snake has fed better than any other species. 

t loo. cit., p 86, 

$ Loo. dt., p. 15 
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coriaceous, or cretaceous material. At a oertain stage of embryonic 
development in viviparous snakes, eggs in the sense just referred to 
are to be found within the mother, invested with a leathery covering 
similar to that which is characteristic of the eggs in oviparous snakes. 
In viviparous snakes, however, the egg undergoes a metamorphosis 
never seen in the eggs of an ovipara. At a certain stage the leathery 
investment disappears, and the embryo as it approaches full term is 
found to be suspended in a limpid oily fluid, contained within a 
delicate, transparent sac, wliioh I take to be the amnion, a fetal not 
a maternal structure. At this stage it appears to me to be exactly 
comparable to the condition of a human infant born in caul. 

Even supposing that a snake discharges fertile ova, it by no means 
follows that it is to bo considered oviparous. Emotional and other 
causes are known to operate upon many gravid animals bo as to cause 
in some cases the premature discharge of the fruits of generation, and 
it is no unreasonable assumption to suppose that similar causes may 
operate in the same direction in snakes. That they are susceptible to 
nervous influences is certain, or how otherwise can one explain the 
disagreeable habit so frequently evinced by captured snakes even 
when quite unscathed, of disgorging the contents of their stomachs, 
even when the rejectamenta are so far digested as to be unrecog- 
nisable. 

Period of gestation , — From one of Colonel Bannerman's interesting 
domestic occurrences at Parel, it appears that the period from concep- 
tion to discharge of the young exoeeds six months. 

Breeding season , — From this last statement it appears that these 
vipers are mating in the cold months. This receives confirmation by 
a note of mine dated Cunnanore 28th December 1903 ; a male specimen 
was brought me said to have been in copula; the female escaped 
capture. In cold climates this implies that they mate during the 
season of hibernation. This, if true, appears most remarkable for at 
this season a snake’s vitalities are at their lowest ebb and not one 
would think favorable to the consummation of so important a 
function. 

Fecundity. — It is a prolific snake producing sometimes more than 60 
^oung at a time. Some mothers, however, are more modest in their 

mate of matrimonial duty, contenting themselves with a family of 
jthan 20. One recorded by me in this Journal contained but one 
* 
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solitary foetus. I am inclined to think from observations on other 
snakes that the oldest mothers are the most focund. 

On two occasions at Trovandrum Major Dawson tells me that the 
mother died on the 3rd day aftor parturition, but this must be con- 
sidered a coincidence. It is certain that the mother usually survives 
the advent of her brood* and one may presume lives to produce 
others. 

Genital organs . — Tho ovaries are long, and the follicles loosely 
strong together. In one mother 4 feet 9 inches in length the ovaries 
were 6J inches long. 

The male genitals are peculiar. The clasper on each aide is bifid, 
a character I believe to be lound in all vipers. I have also observed 
the same condition in the sea-snakes, but not in any other coluhrines. 
In a male 3 feet 7 inches in length, the main stom of each olasper 
was about half an inch long. 

Hatchlings. — The young at birth vary from about 8£ to 11 inches. 
I very much suspect that the living embryos referred to by 
Stoliczka a9 3 or 4 inches long* were not actually measured by him but 
their length guessed at. 

The young usually rupture the saos in whiob they are developed, 
before birth, that is, whilst still within the maternal abdomen. They 
then enter the world perfectly free. It is not unusual, however, for 
some or all of a brood to be born in cauls whioh they subsequently 
rupture. In a case alluded to by Mr. Pbipson the hatchlings did not 
effect their escape till the day after deposition, a circumstance extremely 
remarkable, and to me inexplicable. Drowning would appear the 
inevitable consequence of any delay in such cases. According to 
Colonel Bannerman under these conditions the sac is split into 2 
halves like a mussel shell. The young frequently cast their skins 
shortly after birth, often within a few hours. After birth they congre- 
gate, and lie together in a confused heap in captivity, but in nature 
Very soon disperse. Their food is probably the same as adults. A 
young one J, caught in Oannanore on a pot plant in a verandah, 
10i Inches in length, had just swallowed a mouse. 

X have collected 21 breeding notes from various sources which 1 
append {n tabular form. 

.t 

. ■« ■ ' ' — — ' - 

* Sae accoi*p**yini ««h#dal0 of b*#*Ua jr avanti. 



14 JOURNAL, BOMBA Y NATURAL HISTORY SOCIETY, Vol. XVIII. 





Locality. 1 g Authority. Remarks. Reference. 


A POPULAR TREATISE ON INDIAN SNAKES, 


l> 

CO 

o 


O 

CO 

© 

<N 

cL 

.SS 

'S 


cL 

Cu 

H-t’ 

X 

o 

o 

h-T 

H-t 

U-T 


Cu 

H-H 

t> 


c 

-U* 

c3 

cu 

&► 



C 

rt 


O 



x . 

’5 

to 




~ £ a 
p 6.2 
2 *■» 
§ E'X 

c 2 

<n t- Cu 

C 

o *0 


o a *5 
o -2 


a w 

^8~ 

•Ifr! 

X X 13 

^b2 

C3 X 




°» g 2 a s? 


ill'll 

' till 



16 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY, Vol. XVlil, 


Distribution . — Throughout the whole Indian Empire from Ceylon in 
the South to the Himaluyus in the North. In the West it extends into 
Sind, and in the East to the furthest borders of Burma. Its dis- 
tribution within these limits is, however, capricious. Irrespective of 
moderate altitudes it is extremely common in certain parts whilst it is 
extremely rare or absent in others. 

In some parts of the Punjab it is very abundant, Fayrer tells us that 
at Umritsar in 1866 as many ns 471 specimens were brought in for 
rewards in a single day. 

Mr. Millard tells me it is very oommon nbout Bombay. 1 found it so 
on the same coast at Cannanore, and Ferguson still further south at 
Travanooro. Haly and Ferguson say the same as regards Ceylon, and 
Tennent and Bassott-Smith especially mention Trincomalee in that 
Island. I found it abundant about Triohinopoly, and in the Central 
Provinces. Judging from the plethora of loool names for it in Bengal 
mentioned by Fayrer, Ewart, Riohards, and others it is probably 
common in parts of that Province. I am inolined to think, however, it 
is ohiefly so in the Eastern parts of Bengal. 

In Burma, Theobald remarks on its abundanoe in the Tharrawaddy 
district, and about Rangoon, and I can fully confirm this statement. In 
some parts of Upper Burma, notably Mahlaing, Magwe, and Myo-thit, 
it is so abundant in the orops that the natives make themselves speoial 
grass shoes as a protection. 

It is by no means oonfined to the plains, occurring plentifully in 
many upland regions, and has been met with up to 7,000 feet. From 
Ceylon I obtained specimens from Hakgalla (5,700 feet). Ferguson 
says it is not uncommon in the hills of Travanoore. Mr. Henderson 
tells me he met with it in the Nilgiris at 6,000 feet, and that it was 
fairly oommon in the Palneys at 7,000 feet. Father Gombert writes 
to me that it is oommon at certain seasons in the Palneys up to 6,800 
feet. StoUczka records it from Kashmir up to 6,000 feet. 

On the other hand Nioholson says it is rare in Mysore, Riohards in 
Bengal, referring, I think, to the Western Parts. In two years in the 
United Provinces (Fyzabad) out of many hundreds of specimens of 
snakes I never saw one daboia. Colonel Pratt and Mr. Oakes, both 
for many years familiar with these Provinces, had never seen or beard 
of it except at Bitapur. Abont Delhi I never saw or heard of one, 
though I have good authority for staring that it is very oommon abont 
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Karnal. Murray says it is not common in Upper Sind, and Bianfon) 
makes a similar observation of South-Eastern Berar. Mr. Miller 
tells me that about Darjeeling he has only known one specimen in 
many years* residence, viz from Kurseong (4,600 feet). 

Description* — Horn! covered with small keeled scales similar to those 
on the back. Rostral , — As high or nearly as high as broad; in 
contact with 6 shields, of which the nasals make much the longest 
sutures. Supraoculars well developed, not divided. Nasals.— In 
contact with the rostral and the 1st supralabial. These are com- 
plicated in structure, consisting of a single shield pierced by a large 
unusually patent nostril, A vertical pillar-shaped portion demarcates 
this orifice anteriorly. This pillar bifurcates above to receive the 
anterior extremity of a oresoentic scale. Two fissures demarcate the 
nostril, one above and the other below, but neither extend to the 
margin of the shield. Supratabials 10 to 12, the 4th largest. ; separated 
from the eye by 2 or 3 series of ^ubootilar scales. Sublingual $ . — One 
pair only, touohing 4 or 5 infralabials. Infralabials 5. The 5th largest* 
and in contaot with 2 scales behind. Scales . — Two beads lengths 
behind the head usually 25 or 27; midbody 29 to 31 (rarely 33); 
two heads lengths before vent usually 21 to 23. Keels present on all 
the head-scales, and all rows of body scales even to the tip of the tail. 
In the last costal row they are oblique and less pronounced than in 
other rows. Ventral s . — 158 to 176, very broad, rounded, not ridged. 
Anal entire. Subcaudals 41 to 64, all divided. 

Our plate is in every particular excellent, and is the work of 
Mr. Gerhardt. 


( To be continued .) 
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THE ‘SHOT-BORERS’ OF BAMBOOS AND WOOD-BORERS 
OF PINUS LONGIFOLIA . 

By 

E. P. STUBBING, L.B.S., F.Z.8., F.K.S. 

In Volume XVII, p. 526 of our Journal, Mr. Norman F. T. Troup 
asked some questions relative to the attacks of bamboos by the * shot- 
barer* beetles and the riddling of the wood of Finns long if alia by flic 
same or similar species ol beetles. 

Mr. Troup draws attention to the fact that the inhabitants ot 
Kumaun bold that the bamboos and trees aro only attacked by the 
borers if they have been felled during the period of the month whon the 
nights are lit by the moon’s rudianoe, and that, if fellings take place in 
that portion of the month during which the nights are dark, the bam- 
boos and timber will remain unaffected. 

That such an opinion is held by natives in many parts of India, as far 
as the immunity of bamboos is conoerned, I am well aware. I have 
collected together the information extant on the subject and published 
a paper in the Indian Forester (Vol. XXXII, p. 584) entitled ‘The 
effeot of the moon’s phases on the period of felling bamboos,’ a oopy of 
which 1 attach to this note. 

The two common ‘shot’ borers of the bamboo are speoies of Dino~ 
derus , JO . pilifrons and IK minutusj both members of the family of 
beetles known as the Bostrychidce . 

Mr. Troup’s remarks concerning the borers attacking the Finns 
longifolia are of very considerable intorest, as during a tour in Jaunsar 
and up the Tons Valley in the North-West Himalaya made in Septembor- 
November of last year (1906), I carried out u series of preliminary in- 
vestigations into the life histories of some of tha Finns longifolia bark and 
wood-borers. These beetles, for they are all ooleoptera, are in no way 
related to the Bamboo Dinoderus beetles ; they belong to a very 
different family, the Scolytidas, a family which confains some of the 
most pernicious pests to trees known to science. The worst amongst 
them are two bark-boring beetles, *.<?., beetles whioh oviposit in the 
green bast layor or inner layer of the bark. These consist of a 
new speoies of Tomicns , whioh 1 have named Tomicue longifolia, and a 
speoies of Polyaraphus as yet unnamed. The life histories of these 
bisects I have partially worked out. It will not be necessary, however, 
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to allude to them further here, since they do not come within the 
province of Mr. Troup’s queries. 

The wood-borers belong to that curious family of beetles known as 
the Platypodm . These insects have b^n held by many scientists to be 
u sub-family of the Scolytida — more, I think I am right in saying, from 
a want of knowledge of the habits or of a real study of the species known 
than from any other reason. They differ from true Scolytidce very con- 
siderably in appearance and form, as the most superficial examination 
will show. They in no way resemble the JHmderus beetles, being 
more elongate and cylindrical with longish weak legs. 

The fact that the Platypodce are represented but by very few species 
in Europe is doubtless a reason for the ignorance that exists on the 
subject of their life histories. 

India would appear to be rich in Platypodce , and researches now being 
oarried out will, I think, enable these curious insects to bo placed in 
their proper position in the natural system. In Departmental Notes an 
Insects that affect Forestry , No. 3 , 1 have detailed some notes on speoies 
tunnelling into Quercus incana , Deodar, Spruce, tihorea talura and 
Hetkiera littoralis y ranging from the Himalayas to the Coimbatore 
Hills in Madras. Numerous other Indian species remain to he 
determined. 

The beetle attacking the Finns lonqifolia timber is, I speak subject to 
a further examination of the insect, a species of Crossatarsus (one of 
the Platypodce ) new to science. It infects newly felled trees and also 
standing sickly trees. The object of the attack is to enable the beetle 
to lay its eggs down in the heart wood of the tree. To do this the 
insect bores straight through the bark into the sap wood, carrying its 
tunnel for an inch or so into this latter before going off at an angle; 
from this point onwards the gallery may have several sharp zigzags in 
it When completed, or nearly complete, a male and female beetle will 
be found in the tunnel, which is kept entirely free of wood dust, this 
letter being pushed up and ejected on the outer surfaoe of the wood or 
bark. As many as 20-30 eggs are laid by the beetle and from them 
hatch out minute white dots, the size of pins’ heads, which ultimately 
grow into small elongate lame with yellowish heads. They do not 
feed on the wood, but on a kind of fungus with which the tunnel bored 
by the beetles is lined : from this habit they have been given the name 
of u Ambrosia ’ 1 feeders. The life oycle of this beetle is about 6 weeks 
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from egg to beetle, in the oase of the autumn generation. Eggs laid 
about the 1st to 2nd week of October hatch out within a couple of days 
or so, and tho larvae are full grown by the end of the month or 1st 
week in November. The ptfpnl stage is about two weeks and the 
mature beetles issue about the 3rd week of the month should the 
weather prove favourable. I have not been able to work out tbe com- 
plete number of life cycles passed through in the year, but I um of 
opinion it will bo found to be four or five. Tbe first eggs of tbe year 
are laid about the middle of April, mature beetles from these issuing at 
the'beginning of June; this is tbe first generation of the year. The 
beetles of the second generation appear somewhere about the middle 
of July, those of the third at the end of August, whilst a fourth lot 
appear to oviposit in the second week of October. Should the year be 
a favourable one— I mean by this should the autumn be a dry and 
warm one and the winter set in lute— a fifth lot of beetles may develop 
towards the end of November and hibernal© as suoh through the winter, 
Should the year be unfavourable, tbe insect probably hibernates for the 
winter in the larval stage at the bottom of the tunnels in the wood. 

Suoh is the life history of this pest as far as it has at present been 
worked out. As I have said, it only attacks the wood when fresh. In 
no instance have I found the insect a five in dry timber. I gather from 
Mr. Troup’s note that he is alluding to green as opposed to dry wood. 

As to Mr. Troup’s query as to why the insects only attack trees 
or timber which have been felled during the period of moonlight, I will 
reply with the question, is this true in the case of P. longifMa ? The 
mere fact of my not having heard of this opinion in connexion with the 
long-leaved pine is not meant to throw a doubt on any statement of 
Mr. Troup’s or any observations he mav have made. In dealing with 
scientific questions one may be pardoned, I trust, for asking for the 
proofs. Mr. Troup will see in my paper on tbe subject in connexion 
with bamboos that I have suggested a series of experiments being made 
with the idea of settling once and for all tbe truth or otherwise of the 
native idea about this period of felling. If Mr. Troup would —should 
he be in a position to do so— commence a series of experiments with 
bamboos, ringals and Pinus longifoHa and would let me have the results 
of his observitions I should be under a deep obligation to him* 

Now that the matter has been opened in the Bombay Natural History 
Society $ Journal and in the Indian Forester, I trust it will not be 
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allowed to drop until we have arrived at a definite opinion for or against 
what has been often termed a mere native superstition. Should the 
4 superstition # torn out to be based on actual facts, we shall be on 
more solid ground than at present in endeavouring to explain the 
reasons of this peculiarity and of turning it to practical account. 

THE EFFECT OF THE BOON’S PHASES ON THE PLHIOD 
OF FELLING BAMBOOS. 

BY E. P. 8TF.BBING, 

( From u The Indian Foreeter” Vol. XX Ml, November, page 534.) 

It has been a matter of common knowledge for Rome decades past amongst 
those a ho have had any connexion with the cutting and export of bamboo* in 
India, and to a certain extent of poles as well, that tbe natives have long held a 
superstition that neither the one nor the other Hhould be felled when the 
moon is full ; they argue that tbe sap is then very abundant, and unless the 
bamboos are well soaked in a tank and subsequently preserved with plenty of 
smoke they will be rapidly destroyed by boring insects ( coofee ) The most 
serious of these pests ar© the bostrichid beetles, Linaderuu pilifrim and 
D. minntn** This curious theory is hdd ro commonly throughout the country 
that I have been for some years past endeavouring to ascertain the cuu^es which 
have given rise to it, the reasons upon whioh it is based, and whether any 
scientific facts can be adduced in its favour. 

One of the explanations put forward is to the effect that the cootee. like 
many other wood-boring insect*, prefers to lay its eggs in wood which has 
commenced to wither and whioh consequently no longer has a healthy flow of 
sap to interfere with tbe insect in its burrow This being so, the time im- 
mediately after the bamboo is cut down would be the moat likely one for it to 
be attacked. 

It seems to be a generally received idea that soaking bamboos, as also other 
timber, in water for a considerable time immediately after it has been felled, 
makes it less liable than it would otherwise be to nuffer from boring beetles of 
all kinds. It is supposed that not only does the water prevent the beetles 
laying their eggs during tbe time the wood is immersed in it, but that it also 
drowns insects already at work, and dissolves much of the nutritive matter on 
whioh they otherwise feed. 

That bamboos, once sickly and dying or dead, suffer largely from the 
attacks of beetles, must be obvious to the most superficial observer who glsnces 
over a bamboo clump, or examines furniture, houses, fcnc«-s, etc., built entirely 
or partially of bamboos. We are not here concerned, however, with this 
aspect of the question ; our purpose being to discuss the information at present 

* ay Notes os the Preservation of Bamboo* from the attack* of the Bamboo 

Beetles or Shot-Borer. Indian FomHr, App< Series ( iWS). Uid XXXI, 949. 
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available as to the effect the felling of bamboos and posts at different phases of 
the moon has upon their subsequent immunity or otherwise to the attacks of 
boring pests. 

In their Forest Proceedings * the Madras Board suggested in 1898 that in- 
vestigations should be carried out in this subject, and the experiments initiated 
as a result, although made in a few divisions in Madras only and in a manner 
which leaves room for improvement, are of very considerable interest as 
serving to show that the so-termed superstition of the natives of the country 
has perhaps some substiatum of solid fact to rest upon. 

Before detailing the various experiments made in this country 1 will first 
refer to a paper read by Ernest It. Woakes before the American Institute 
of Mining Engineers f in which the author stated that in South America 
(Columbia) not only bamboon but all trew are felled during the waning moon only 
and not during its increasing phases. Jt would appear that in that country 
the effect of the moon’s phases is treated as an accepted fact. Mr. Woakes 
states from his own experience that he has often seen the sap running out of 
■tumps during the increasing moon which were absolutely dry during the 
waning moon. 

In a letter J on the subject Mr. A. W. Poet, Acting Conservator of Forests, 
Central Circle, Madras Presidency, made the following remarks in 1899: — 

4 As regards bamboos I expect that the question of durability depends to a 
great extent on the question of sap, but the problem seems to bo complicated 
by the doubt whether wo are to reckon with the effect of the moon’s phases, 
as well as with the period of the year at which they are felled. I doubt if 
even the borer can subsist without the elements of the sap on which to feed, 
and the principle of soaking bamboos is, I think, useful, chiefly because it 
tends to dissolve the fermenting constituents. Heating and smoking bamboos 
are additional procautions generally adopted. 

‘The point, however, which I wish to emphasise here is whether we should 
not primarily consider the period of the year at which bamboos are felled, and 
only secondarily the period of the month. There seem good grounds for 
paying attention to the latter, if we can only determine definitely the number 
of days in a month m which bamboos can be felled with confidence, and I 
will revert to this point. However, I think that, unless strong evidence is 
adduced to the contrary, we shall treat bamboos like other vegetation and 
assume that the period when the sap is most vigorous, and therefore the 
fear of fermentation most pronounced, is in the spring, and that this season 
should bo avoided for felling if durability is of importance ; and it may even 
be a question whether the root stocks will not be more injured during this 
period. 

41 Hoard's Resolution. Forest, No. 256, dated 24th June 1898. 

t This paper was reprinted in the T* apical Agriculturist for October 1899. 

X No. 484, dated Madras, 26th Ootober 1899, to the Commissioners of Land Revenue, 
Madras. 
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‘ Jn order to test this presumption I lately questioned a bamboo contractor 
without giving him any loading question, and he told mo that ho believed that 
there was something in the waning moon theory, but that he had come to the 
dear conclusion that bamboos felled dnriug March and up to the end of July 
had less durability than those fellod during the other months of the year. 

'As regards the phases of tlio moon, a hill man told me that ho considered 
that bamboos might be felled safely during the seven days before new moon 
and the seven days after * but on being pressed as to what he considered 
absolutely as the best period he said during the Beven days before. His theory 
of the seven days after would seem to conflict with Mr. Woakes* theory/ 

The experiments carried out in Madras, although they cannot, be considered 
to have been as definite as is desirable, are still of very considerable interest. 
They were initiated in four separate localities, viz., the Nilgiria, North Coim- 
batore, South Coimbatore and South Malabar, and the following summarises 
the observations made. 

Niujibih, 

mth June 1899. 

Bamboos were cut in all the ranges except Ootacamund a few days before 
and a few days after new moon and full moon and kept separate from each 
other. Some were smoked and others weio soaked in water, it was found 
that bamboos cut on dark nights and immediately soaked or smoked for a 
period of two months were not. attacked by the borers. From the experiments 
conducted in the various ranges it was observed that bamboos fellod during 
moonlight nights wore more severely attacked than those felled during dark 
ones. That soaked bamboos fared much bettor than unsoaked ones. As a 
result of the experiments the recommendation was made that as soon as foiled, 
the bamboos should be fully immersed in water for some time or properly smok- 
ed in a shod, or otherwise they were liable to be attackod by the borers. 

As I have shown, however, in my previous papers on the preservation of 
bamboos from the borers, neither immersion in water nor smoking are to be 
depended upon as safe preventives. 

North Coimbatorf, 

24 th A iq/wstf 1899. 

A series of experiments were conducted in the Satyamangalam Dep6t at the 
foot of the Ootacamund Hills. During eaGh week of the month one head load 
of 26 bamboos of two kinds (dry solid bamboos known as 1 Karnnai f and green 
hollow bamboos known as ‘ Varar •) were set aside and marked. It was 
observed that dry bamboos appeared to withstand the attacks of the borers 
better than the green. In every case the insects attacked the bamboos in the 
inside of the bundle first, m., those not exposed to light. This is a general 
rule amongst these boring beetles who very generally, although by no means 
always, attack in the shade in preference to strong light. 

As a result of the experiments conducted here it was held that tho phases 
of the moon had no eflleot on the felling season. It was noted, however, that 
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bamboos exposed to light and air are less liable to attaek than those not ao 
exposed. 

South Coimbatore, 

18 th February 1899 and 1«4 November 1899* 
A series of experiments were made on two occasions at Mount Stuart, one 
from the 2nd August to 1st September 1898, and tho 2nd from the 10th March 
to 12th April. On each occasion 10 large bamboos ( Bambuea arundinacea) and 
10 Rinall (JDendrocalumue etrictue) were cut daily. Each bundle of 10 was 
labelled and the bundles were all laid out in a row. Those cut on the first 
occasion were examined one by one on 2nd February 1899, with the result that 
the influence of the different phases of the moon did not appear to have any 
bearing upon the presence or absence of the borers. On the 2nd occasion one- 
half of the length of each bundle was covered with mats, the other being left 
uncovered. This was done in order to observe the effoct of shade as a pro- 
tective influence or otherwise to the bamboos. The bamboos so treated were 
examined at the beginning of October. It was found that the portions cf the 
bamboos covered over by tho mats bad double the number of boring insects at 
work in them than were to be found in the uncovered portions. Thus the 
insects atta* k bamboos stocked in the shade twice as heavily as those stacked 
under the full rays of the sun. 


The following were the percentages of attack observed in the case of the 
two species of bamboos experimented with : — 



Percentage attacked 

Percentage attacked 

Bamboo. 

bv borers < n the 

by b re e «*n the 


fit s« occasion. 

second oocaeu n. 

Bsmbasa nnmdinaoeA... 

50*58 

34-88 

: 

JDendroculnmus strictus •«* 

80*47 

4t'6G 


It will be noted from the above that the percentage of attack in the case of 
Bambuea arundinacea varies considerably, being much higher in the ease of 
the bamboos cut in August than in the oase of those cut in Maroh-April. In 
the case of Dendrocalamue etriciue, however, the percentage of attack differs 
but little, the increase inclining to those cut in the spring months of the year. 
To be conclusive, further experiments with a larger number of bamboos should 
be carried out in this Division. 

South Malabar, 

4 th October 1899. 

A series of experiments were made from 2nd August 1898 to 7th April 1899, 
both at the full m*<on and new moon periods. On each occasion a bundle of 
25 bamboos was soaked in mud and water, while a second bundle was merely 
stacked. The experiments seemed to show that neither the soaking nor 
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felling at any particular phase of the moon had any marked effect in pre* 
serving the bamboos from the attacks of the horers. It was noted, however, 
that the bamboos felled during the months of January, February and March 
were not attacked by the borers, stacked bamboos felled at other periods being 
invariably attacked. 

The above summarises the experiments ns far as they appear to have been 
carried in Madras. They support and confirm observations of my own on two 
points : — 

(<i) That the cold weather months are the best ones in which to fell, although 
felling at this season does not guarantee immunity to the bamboos from the 
attacks of the borers. 

(A) 1 hat bamboos stacked in the shade, or oovered up in such a manner as 
still to allow of the beetles getting at them, will be more severely attacked than 
those stacked in the open. 

The question a** to the best time in the month to fell requires a more detailed 
series of experiments to be carried out before wo can finally say that the belief 
so commonly h*dd in India is a mere superstition. It will be noted that in 
the Madras experiments the bamboos kept under observation were either 
stacked together or the bundles were placod in rows adjacent to one another. Now 
this procedure greatly detracted from the value of the experiments carried out f 
since it is possible, if not probable, that the bamboos cut at a certain period of 
the moon's phase first attracted the beetles which, appearing in numbers too 
great to find accommodation in the bamboos in the condition they preferred, 
overflowed on to and attacked neighbouring bundles which otherwise might 
have escaped. If the experiments are to be reliable, it is necessary to cut 
bamboos at different periods in the month from the same clump or forest and 
to stack the lota cut on different dates at considerable distances apart, so that 
the danger of the lot in the condition preferred by the beetles attracting the 
insects to the M.her will cease to exist. 

A study of my note on the life-hiBtory of these insects will show that the 
beetles do not appear on the wing in December and January, at least in the 
more southern portion of the Continent, and for an even longer interval in 
the northern portions. This therefore accounts to some extent for the immu- 
nity of bamboos from attack at this period. 

In order to settle the question of the effect of the phaseB of the moon on the 
period of felling, I would ask those interested in the subject to initiate a series 
of experiments as follows : — 

(«) Bundles of bamboos to be cut weekly, each week’s felling to be numbered 
and stacked separately as far apart as possible (at least a mile). 

(ft) The phase of the moon at the period of felling to be accurately noted. 

(c) Particulars as to locality, elevation, etc., to be noted for each bundle cut/ 

(d) The bundles to be inspected mekly and rough notes as to the percentage 
of each bamboo attacked to be noted down f mr each week, 

(c) The species of bamboo experimented with to be accurately noted* 

4 
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(/) My own theory at present is that bamboos felled during November and 
the fir$t half of December and immediately piled or stacked in the sun will not be 
attacked by tho borers. I should like a verification of this by experiments 
carried out in different parts of the country. 

It would lay me under a deep obligation if all who institute such experiments 
would forward me 0 a copy of their notes and observations, together with the 
deductions they draw therefrom. 

• Te Delira Dun, United Provinces. 
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THE MOTHS OF INDIA- 
SUPPLEMENTARY PAPER TO THE VOLUMES IN 
” TIIE FAUNA OF BRITISH INDIA,” 

SERIES III, PART IX. 

By 

Sih George Hampton, Baht,, f.z.h., f.f.h. 

(Continued from page 677 of Vol. A VII.) 

( With a Plate.) 

UllANIADA*'. 

3045. a*. Epiplema i*Olf,i, u.sp. (Plate E., f, 1). 

White, f rons brownish above , thorax slightly irrorated with brown ; abdomen 
dorsally tinged with brown. Forowing faintly tinged with brown and 
sparsely striated with dark brown, some blackish points on costa j a strong 
medial blaokish lino very oblique from costa to lower angle of cell, then 
inwardly oblique, often interrupted in places and with brown suffusion beyond 
the cell and on inner aroa between it and the postmedial lino v hicli is slightly 
excurved below costa and incurved at middle and below vein 3, interrupted 
in places ; two subterminal black points below apex and a dark brown line 
from vein 0 to termen at vein 3 with more or less brown Buflusionon each side 
of it ; a more or less developed diffused brown mark at tornus. Hindwing 
sparsely striated with dark brown, the inner margin with more prominent stria* ; 
some fuscous irrorution between lower angle of cell and terrnen ; untemedial 
line extremely oblique from costa to lower angle of cell where it i8 acutely 
angled, then sinuous to inner margin ; a black diaeoidal point; postmedial 
line oblique from costa to median norvules where it is excurved, then slightly 
sinuous to inner margin, Home dark suffusion before it at costa and a diffused 
spot at apex ; a brown line just before tormen between the tails at veins 7 and 
4 to which it is bent outwards ; a brown spot on termen below the lower tail. 
Habitat. — Hong Kong (J. J. Walker) ; Ceylon, N. C. Province, Puttalam 
(Pole). Ewp. $ 20, $ 24 mill. Typo in B. M. Named after Mr. J, Pole who 
has done so much in working up the Moths of Ceylon, 

3053. a. Epiflrma bubflavida, 8winh„ A. M. N. H. (7), xvii, p. 553 (1906) 
(Plate E., f. 2). 

Head and thorax grey brown ; palpi and frons black ; abdomen 
greyish fuscous ; pectus, legs and ventral surface of abdomen ochreous. 
Forewing grey-brown with indistinct dark stri© ; an antemedial rufous spot 
in oell and blaokish point below it ; a curved rufous postmedial line from 
oosta to vein 4 and a conical fuscous patch on inner margin with black on its 
outer edge; a fine black subterminal line slightly excurved from vein 7 to 5 
then oblique to near terxnen at vein 3 and with some rufous on its outer edgw j 
some fosoous suffusion near tornus ; cilia palo at tips. Hindwing greybrowa 
with black striw on costa and inner half j a suhbasal brown line from cell to 
inner margin ; a v-shaped rufous mark at end of oell ; postmedial line dark 
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brown defined by whitish on outer side and with a red-brown band on its 
inner side from v*in 3 to inner margin, strongly excurved at middle and with 
some ldttden suffusion beyond it followed by a rufous line obliquely incurved 
from vein 6 to inner side of ihe subterminal blaok line which is irregularly 
sinuous from the upper tail to termen at vein 2 , intersected by an 
oohreous streak at vein ft and with streaks beyond it on veins 4*3 ; oilia rufous > 
underside yellow-buff with some dark striae towards apex. 

9 More rufous and less suffused with leaden grey. 

Habitat.— Japan ; N. Kanaka, Karwar ; Ceylon, Kandy ; Singapore ; Polo 
La or ; Java, Exp. £ 24, 9 28 mill. 

3059. a. Epiplbma kni h k aria, S winh., A. M, N. H. (7), xvii, p 283 (1906). 

Head and thorax white ; palpi brownish at base and blaok at tips ; antenn® 
brownish, the shaft with blaok points above ; vortex of head with some 
brown ; forelegs marked with blaok ; abdomen white irrorated with brown. 
Forewing white, the costal area striated with brown and the rest of wing with 
a few brown stri® ; a more or less developed curved orange postmedial band 
from below costa to lower imgle of cell towards which it expands, edged with 
fuscous aud with a blackiedi spot on inner edge ; a slight orange spot below 
costa towards apex ; a subterminal dill used fuscous patch between vein 6 and 
submediau fold almost touching the lower part of postmedial band usually 
present. Hindwing white with large orange patch on terminal half between 
vein 5 and tornus, its middle clouded and striated with black, its inner edge 
waved, its upper edge emitting an oblique v-shaped mark towards costa and its 
outer angled marks to the tails at veins 6 and 4, the latter with a black point 
below it ; the termen with some white between the tails aud towards tornus. 

Hibitat . — gucuiM ; Bhutan ; Assam, Khasis. Exp. 20 mill. 

3064, a. Diradeb n uni la, n. sp. (Piute E., f. 3.) 

$ , Pale reddish brown ; head blackish wiih white baud between anteun®. 
Fore wing sparsely irrorated and striated with black ; some fuBoous suffusicn 
on medial area from cell to inner margin ; an indistinct postmedial line 
excurved from costa to vein 4, then incurved ; some minute black subtermiua) 
points from apex to vein 4 ; termen tinged with fuscous. Hindwiug darker 
red-brown especially towards termen, irrorated with a few black scales ; an 
indistinct curved postmedial line. 

Habitat.— Ceylon, Uva 6,000' (Alston). Exp. 34 mill. Type in B. M. 

3067. a. Diradeb erobioides, Wlk., xxvii, 21 (1863), 

Dirades kohiitaria, Swinh., A. M. N, H. (7), vi, p, 307, 

Head blackish ; the base of shaft of antenn® and a band between them 
pore white ; thorax grey and fuscous ; abdomen yellowish, the dorsal area 
blackish at base, then suffused with fuscous. Forewing grey, thickly irrorated 
aud striated with fuscous, the oostat area suffused with fuscous ; a more or 
less indistinct oblique rufous striga from middle of inner margin ; postmedial 
line tinged with rufous especially on inner half where it is double, oblique 
from costa to vein 4 where it is excurved and has a small black spot oh it, 
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then incurred and ending at tornus ; a series of small black points near 
termen ; cilia rufous. Hindwing creamy yellow ; the base blackish ; some 
rufous in cell ; the submedian interspace tinged with brownish, striated with 
black and crossed by traces of a postmedial line with rufous patch before it ; 
the inner margin striated with black ; the apex tinged with rufous ; some black 
points on termen and a striga in submedinn interspace. 

9. Hind wing grey thickly striated with black j a curved diffused brownish 
antemedial band ; postmedial line double filled in wiih tufous and with some 
black suffn»ion before it, oblique from coRta to vein 4 where it is angled out- 
wards, then sinuous, the area beyond it suffused with black towards costa ; a 
terminal series of small black and grey lunules between veins 7 and 1. 

Habitat . — Ceylon, Maskeliya ; Andamans, Port Blair; Borneo, Sarawak. 
Exp. £ 24-26, 9 24-30 mill, 

3068a. Dirades funebuis, n. sp. 

9. Head and thorax fuscous brown tinged with greyish; frons whitiRh ; 
abiomen grey tinged with brown and irro rated with black. Forewing 
grayish suffused with brown and thickly irrorated with black to the post- 
medial line, the terminal area much paler and slightly irrorated with black ; the 
1st line medial, indistinct, diffused, black, oblique from costa to lower angle of 
cell, then inwardly oblique, postmedial line diffused, black, oblique from costa 
to vein 8, excurved to vein 4, then incurved ; traces of a diffused subterminal 
line. Hindwing greyish suffused with brown and irrorated with fuscous ; two 
indistinct diffused black antemedial lines from cell to inner margin ; diffused 
curved black medial and postmedial narrow bands ; the terminal area more 
strongly suffused with brown and with traces of a diffused subterminal band ; 
a terminal series of alight black lunules; the underside brownish white 
slightly irrorated and striated with black. 

Habitat.— Bombay. Emp. 28 mill. Type in B. M. 

Gkometrida?. 

Boarmian*:. 

3082. Uu apteryx RBDTiRATA, subsp. palniensi «, nov. 

g. Bright primrose yellow ; fore and hindwings with the band fulvous ; cilia 
bright fulvous ; hindwing with scarlet centre to lower spot at base of tail. 

Habitat. — Madras , Palni Hills 70G(/ (Campbell). Exp . 58 mill. 

Genus, TRisrd^His. Type. 

TrUtophie, Bufcl. Journ. Linn. Boo. Zoo!., xvii, p. 199 (1883) veneris. 

Proboscis fully develop. 

r ed ; palpi porreot not reach- 
ing beyond the frons which 
is smooth, rounded;antenn^ „ 
of male laminate ; head and 
thorax clothed with hair 
and without crests; hind 
Trietophi* % mm* $ }. tibia with two pairs of 
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apan», in mate dilated with fold and tuft of hair ; abdomen without crests. 
Forewing triangular, the apex rounded, the termen evenly curved ; vein 3 from 
close to angle of oell ; 5 from middle of disoooellulars ; 6 from upper angle 
7*8*9 stalked ; 10*11 stalked anastomosing slightly with 12. Bindwing with the 
termen slightly waved and produced to a short tail at vein 4 ; \ein 3 from close 
to angle of cell ; 6 absent ; 6*7 shortly BtoJked ; 8 approximated to the oell 
to middle. 

3091. a. Tkistophih veneris, Butl. A. M. N. H. (6), 3, p. 392 (1878) ; id. III. 
Het. B. M. iii, p. 29, pi. 48, f, l. 

White ; antenna) fuscous ; fore and mid legs tinged with fuscous. Fore wing 
with the costal edge fuscous at base ; a very oblique, slightly incurved brown 
band from costa before middle to middle of inner margin ; an oblique 
brown discoidal bar ; a brown posfcmedial band, somewhat incurved oblique 
and expanding below vein 4 ; an oblique subtermmal band narrowing to 
inner margin; a fine brown terminal line; oilia orange at base, with brown 
medial line and whitish tips. Hindwing with brown diBcoidal point ; a 
postmedial series of small brown spots, obliquely curved from costa to vein 4, 
then incurved and formiug a band ; a subterminal luuulate orange band, 
brownish at costa and towards tornus, expanding to near termen at middle, 
with blaok subterminal luuules on it above and below vein 4 and slight 
striga above vein 6 ; cilia orange, whitish at tips ; the underside with the 
discoidal and postmedial spots larger, the subterminal band brown except at 
middle. 

Habitat , — Japan ; Assam. Jaintia Hills. Exp, 40 mill. 

3164. a. Hypochkoscs hypolkuca, n. sp. (Plate E., f. 4). 

Forewing with vein 10 from 11 anatomising with 8*9. 

£. Head brown ; thorax bright green ; pectus and legs whitish tinged 
with brown ; abdomen green, the penultimate segment with white terminal line, 
the terminal segment with black line, anal tuft and ventral surface ochreous 
white. Forewing yellow-green Bparsely irrorated with black points and strife, 
the costal edge fusoouB browu ; an elliptical black postmedial spot between 
veins 2 and 1. Hiudwing yellow-green sparsely irrorated with black points 
and striae, tho inner margin narrowly white to beyond middle where there is 
a black striga from the margin. Underside of both wings greenish white with 
alight dark stria). 

Habitat-- -Madras, Palni Hills (Campbell). J&p. 36 mill. Type in B.M. 

3178. b, Hkterolocha lunilinea, n. sp. 

9 . Head and thorax yellow ; palpi rufous ; frons tinged with rufous ; legs 
rufous; abdomen yellow. Fore w ing ’ greenish yellow faintly striated With 
brown and with minute brown streaks on costa ; a maculate antexnedial 
red-brown baud, bent outwards below oosta, then oblique ; an oblique bar- 
shaped discoidal spot ; an oblique maculate red-brown band interrupted in 
places from just below apex to inner margin beyond middle; cilia pale 
rufous. Hmdwing pale ochreous sparsely irrorated jWith small brown spots and 
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stri» ; a purple -brown maculate band from costa just before ape* to inner 
margin beyond middle ; cilia pale rufous ; the underside bright yellow irro- 
rated with red-brown points, the postmedial band more prominent, a small 
discoid ul spot. 

Habitat.— Hikhim Tibet, Yatung (Hobson). Exp. 40 mill. Type in B. M. 

3183. b. LOXASmATHS ATRI8QU AMATA, 11. Bp. 

$ ♦ Head and thorax yellow ; palpi except at tips and sides of frons black ; 
tegulte with dorsal black patch, outer edge of patagia black ; meso and 
meta thorax with paired black spots ; legs tinged with brown ; abdomen yellow- 
ish white irrorated with black. Forewing yellow thickly irroruted with 
small black spots ; small antemedial black spots on costa, median nervure and 
vein 1 ; a discoidal spot ; an oblique postmedial series of small dentate black 
Bpots somewhat incurved below costa and exourved at middle ; a diffused 
whitish subterminal band with series of dentate black spots on its outer edge, 
incurved between veins 6 and 4 ; a terminal series of small black spots. Hind 
wing yellowish white irrorated with fuscous ; a terminal series of black 
points ; the underside more prominently irrorated with fuscous points, a small 
discoidal spot and traces of an oblique postmedial line. 

Habitat.— Sikhim Tibet, Yatong (Ihngham Hobson). Exp. 38-44 mill. 
Type in B. M. 

3226. c. Zamarada tenuimaroo, Swinh., A. M. N. H. (7), xvii, p. 379 
(1906). 

g. Head pale reddish brown ; thorax and abdomen brownish white. Fore- 
wing semihyaline green ; the costa red-brown with darker irroration • a 
narrow terminal red-brown band edged by a fine dark line on innereide, ex- 
panding somewhat from apex to vein 4 and at tornus ; a black discoidal point. 
Hind wing semihyaline green ; a black discoidal point ; a narrow sinuous red- 
brown terminal band with fine dark line on its inner edge. 

Habitat . — Assam, Khasis, Exp. 30 mill. 

3271. Hyposidra nwgatpila insert H. ciroumfusxaria, Koll. Hiiger*. 
Kashmir, iv, p, 485 (1842), which has precedence. 

3278. a. Hypephyra oyanosticta, n. sp. (Plate E., f. 42). 

Head and thorax dark rod-brown and black irrorated with silvery blue ; 
basal joint of antennae white above ; abdomen whitish tinged with brown 
and with slight brown and silvery blue dorsal crests. Forewing with the basal 
area black-brown irrorated with silvery blue, its outer edge obliquely 
curved ; the medial area oohreous white irrorated with silvery white and slightly 
striated with brown ; a reddish discoidal spot ; postmedial points on veins 
4 , 2 and 1 ; a blackish triangular patoh on costa beyond middle irrorated with 
silvery blue ; terminal area red-brown and blaokish leaving the apex whitish 
and with a waved silvery subterminal line on it. Hind wing ochreous white 
thickly striated with brown and suffused with red-brown towards termen ; a 
waved silvery subterminal line. Underside yellow striated with fuscons ; fore* 
wing with discoidal spot, the terminal area fuscous with yellow patch at 
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apex find spot below vein 4; bind wing with oblique maculate medial line 
and sinuous subterminal line dilated into a triangular patch on costa. 

9. Abdomen and pale areas of fore and hind wing suffused with purplish 
fusoous ; forewing with the disooidal spot fulvous. 

Habitat.— TravaNcore, Pirmdd (B. S. Imray). Exp. 44 mill. Type in B, M. 

3316. a. Orocallib fosoiunea, n. sp. 

Pale oohreous yellow \ tibiea and tarsi tinged with brown. Porewing 
sparsely irrorated and striated with brown ; a fine fuscous ante medial line 
Yery slightly angled ou median nervure, then oblique ; a small spot at upper 
angle of cell ; an oblique fuscous postmedia] line, diffused on inner side and 
slightly incurved below vein 4 j cilia with a faint rufous tinge from apex to 
the angle at vein 4. Hiudwing sparsely irrorated and striated with brown ; a 
slightly sinuous fuscous postmedial line diffused on inner side ; tho underside 
with the line minutely waved . 

Habitat.— Kashmir, Nubra (McArthur). Erp . 38 mill. 

3332. Heteromiza cbuentaria, Insert (syn) Mimotniza. flaveacent, Swinh., 
A. M. N. H. (7), xvii, p, 284 (1906), for the yellow form. 

3332. b. Uetkuomiza obliqu aria, L eech, A. M. N.H. (6),xix, p. 182(1897). 

Antennae of male ciliated ; mid tibiae not dilated ; forewing with veins 10*11 
from cell, 11 anastomosing with 12. 

Pale reddish brown suffused with grey and irrorated with fuscous ; palpi 
and frous blight rufous ; pectus, legs and ventral surfaoe of abdomen 
fiery orange* Forewing striated with fuscous ; antemedial line acutely angled 
outwards below costa, then very oblique ; postmedial line strong, rufous, tinged 
with olive brown, very aoutely angled outwards to below apex and met by an 
oblique streak from apex with some white above it, then very oblique ; cilia 
dark rufous. Hindwing irroraied and striated with fuscous ; a strong oblique 
medial ol.ve brown line defined by greyish on outer side ; an indistinct curved 
postmedial line ; cilia dark rufous. Underside of forewing with slightly 
sinuous grey line beyond the postmedial line in one speoimeu, conjoined to it 
in another ; hindwing wiih the postmedial line welt developed. 

The typical Chinese form is greyer ; forewing wiih the antemedial line 
slight ; hindwing with the postmedial line obsolete on upperside ; underside of 
forewing with the grey line forming part of the postmedial lino ; hindwing 
with the postmedial line less curved. 

Habitat.— W. China, Chang Yang ; Assam, Khtfsis. Exp. 46 mill. 

3368. a. Gnophus senigaria, n. sp. 

9. Head, thorax and abdomen grey-white slightly tingod with brown and 
irrorated with fuscous ; fore tibiae and tarsi fusoous ringed with White ; 
abdomen with doable dorsal series of dark points and lateral and ventral series* 
Forewing grey-white tinged and irrorated with brown ; an indistinct an£? 
medial line with blackish spot at costa, oblique to median nervure. then' in- 
curved ; a black disooidal spot ; medial line with blackish spot at costa, angled 
outwards below costa, then oblique, sinuous ; postmedial line blackish, angled 
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inward# below costa and outward# at vein 6, then oblique, dentate, inourved in 
submedian interspace, some brownish suffusion beyond it between veins f> and 
8 ; an indistinct dentate sublerminal line with blackish marks on and below 
costa, the area beyond it whiter from above vein 4 to below 3 ; a terminal 
series of small black spots ; cilia white at base, brownish at tips. Bindwing 
grey white tinged and irrorated with brown * a rather diffused sinuous ante- 
medial line ; postmedia! line blackish, dentate, incurved below vein 3, and 
with brownish suffusion beyond it ; an indistinct suoterminalliue with somewhat 
dentate dark murks on it ; a terminal series of small black spots and fine 
waved black terminal tine ; cilia white at base, brownish at tips. Underside 
white ; both wings with strong blackish medial line with small black disooidal 
spots on it, on hindwtng oblique below vein 0 ; forewing with the terminal 
area blackish ; the apex paler and a white terminal patch from voin 4 to 
below 3 ; hindwing with waved postmedial line with blackish baud beyond 
it, broad to vein 4, narrowing toward tornns 

Habitat. — Sikhim (dudgeon). Exp. 42 mill. Type in B, M. 

3339. e. (iNophus leucartkakia, n. sp. 

$. Head, thorax and abdomen fuscous mixed with grey and brown. 
Porewing grey thickly irroraied and striated with fuscous ; an indistinct 
diffused double blackish curved and waved antemcdial line ; a round black 
disooidal spot with white centre ; an indisbiuot diffused double blackish den- 
tate postmedial line, excurved to vein 4, then incurved ; subterminal line 
indistinct diffused double waved, incurved below vein 3; a terminul series 
of black points. Hindwing grey thickly irroraied with fuscous ; a small 
black disooidal spot with white centre ; an indistinct diffused double dentate 
postmedial line, excurved to vein 4, then incurved ; an indiBiinot dilused 
double waved subterminal line ; a terminal series of black points. Under* 
side gray tinged with fuscous ; both wings with Blight disooidal spot and indis- 
tinot diffused curved poBi medial line. 

Habitat, — Bhutan (Dudgeon). Exp, 42 mill. Type in B. M. 

3372. 6. Gnophub cgnkuba, Warr. Nov Zook, ix, p, 307 (1902). 

Antennae of female bipectinate with short branches. 

9. Hoad, thorax and abdomen grey brown irrorated with fuscous. Fore- 
wing brownish grey thickly striated with brown and irrorated with black ; an 
xndistiuot brown disooidal bar ; postmedial line represented by traces of dark 
•trim from oosta and inner margin ; faint traces of a buh terminal series of 
slight black points. Hindwing brownish grey thickly striated with brown 
and irrorated with fuscous; traces of a diffused dark antemedial line and 
disooidal bar ; also of postmedial and subterminal band ; a terminal series of 
black points. Underside greyer ; both wings with fusoous disooidal 
luauft ; fore wing with fuscous postmedial spot on costa. 

Exp. 50 mid, 

p* 230. Under Boabmia insert Canamoti*, Warr. Nov. Zook, iii., p. 49ft 

(IW6& typapirfumesa. 

’ > 5 ' " , 
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3388. a . Boarmja xanthozorea, n. sp. 

Head, thorax and abdomen violaceous grey irrorated with brown, the last 
with blackish segmental bands. Fore v it g violaceous grey irrorated with 
black-browu, some orange yellow before the antemedial line, just beyond the 
medial line from costa to median nervuro and before it on inner area, and 
beyond postmedial line ; antemedial lino double, incurved below cell ; an 
indistinct oblique sinuous medial line ; postmedial lia© double, occurred from 
below oosta to above vein 4, then oblique, waved ; a waved whitish sub- 
terminal line defined by dark brown on irmor side and with some red brown 
suffusion beyond it ; a terminal series of small black spots. Hmd wing grey- 
white irrorated with black brown, the costal area paler, a slight yellowish 
tinge at medial line on inner margin and beyond the postmedial lme on inner 
area ; a blackish subbasal bar on inner area ; an oblique incurved medial line 
from discal fold to inner margin ; a discoidal sfcriga ; postmedial line slight and 
oblique from costa to diseal fcld, thou double and slightly sinuous ; subtermi- 
nal line waved, from discal fold to inner margin, defined by grey on outer 
sido ; a terminal series of small black spots and fine terminal line, Undnr* 
side of forewing with oblique discoidal striga, rathei diffused postmedial lino 
excurved to vein 4 and diffused waved snbterminal lino ; hindwing with small 
discoidal spot, postmedial lino angled at discal fold, then slightly wa^ed, a 
waved subtorminal line. 

/ZaW/aJ.—SlKHrM Tibbi, Yaiong (Bingham, Hobson); Sikium (Muller) 
Exp. 30-40 mill. Type in B. M. 

3397. 6. Boakmia semi pa rata, W!k\, xxiii., 784 (1861). 

AchlaHa i Hep id art a, Wlk„ xxiii., 705. 

Diphurodes vextila , Warr. Nov Zoo!., iii, p. 132 (1896). 

Diphurodeb indentata , Warr. Nov. Zool., iv., p. 193 (1897), 
ftfyrtohfophara puHtulata, Warr. Nov. Zool,, VII., 114 (1900). 
Antenmn of male ciliated ; hind tibice diluted ; abdomen with luteral tufts 
of long hair from medial segments. 

Pale reddish brown tinged with grey and irrorAtod with black; abdomen 
with the medial segments dorsally tinged with fuscous. Forewing with the 
medial area paler ; an indistinct subbasal line from costa to submodian fold ; 
antemedial line indistinct with more prominent black atriga from costa and 
point on median nervuro below which it is incum d ; a black discoidal bar ; 
medial line angled outwards beyond the cell, then oblique and with a black 
band between it and postmedial line from vein 4 to innor margin ; postmedial 
lino minutely waved, obtusely angled at discal fold, then incurved, angled 
outwards at vein 2, then again incurved, a diffused black fasoia from it to 
termen in discal fold; subtorminal line grejisb, dentate, defined by llackish 
patches on its inner side ; a terminal series of black points ■ cilia oheqnertod 
grey and blackish. Hindwing with diffused ant* medial blackish band with (he 
black discoidal bar on its outer edges ; a medial lino angled outwards in discal 
fold, then incurved ; nubterminal lino grey defined by brown on inner nde 
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dentate and angled inwards in discal fold ; a terminal aeries of black points* 
Underside fuscous with the pale areas whitish. 

Habitat . — Sikuim ; Kuasis ; Ceylon ; Penang ; Borneo. Exp. 28-32 mill. 

B aorctniarta, Hmpsti,, is a distinct species. 

3104. Bdarmiv acaciauia del, Boarmta cornaria , invectaria, proptrata , 
concur tuna and conteclaria. 

Sect. (CurMomotin), Antennre of male bipectinatc with long branches to 
two-thirds, the apex ciliated, of female with short branches ; hind tibico 
dilated ; forewing with fovea, 

3404. a. Boahmia corn aria, Onen. Phal., 1, p. 254 (1857). 

Boarmta itwvctaria, Vt lie., xxi, 375 (1800). 

Boar mi a proper ala, Wlx., xxi, 376 (tfSGo). 

Head, thorax and abdomen brown mixed with grey and irrorated with 
fuscous ; abdomen with aubdorsal series of black segmental bars. Forewing 
grey suffused with brown and Biriated with fuscous ; a blackish sm term dial 
lino slightly excurvoi from below costa to subroedian fold, then oblique: an 
elliptical discoidal spot defined by fuscous, placed on a minutely waved medial 
line which is ohliquo below the cell ; postmedial line minutely waved, very 
oblique below discal fold ; an indistinct waved whitish subterminai hue with 
slight fuscouB streaks before it in the interspaces ; the tormina! area with 
slight pale patch at middle; a terminal series of small black hinnies. Hind- 
wing grey suffused with brown and irroratod with black, the basal half rather 
paler aubbasal and medial slightly waved lines ; an elliptical discoidal spot 
defined by fuscous ; postmedial line minutely dentate, exeurved ; subterminal 
lino indistinct, wav^d, whitish, defined on inner side by slight fuscous marks ; 
a terminal series of small t lack lunules. Underside white, the lines fine, the 
black discoidal spots prominent ; forewing with large fuscous apical patch 
with whitish apical blotch and small fuscous patch on terraon below middle ; 
hindwing with fuscous subterminai patch betweeu veins 7 and 4. 

9. More Buffusod with fuscous; abdomen with the first two segments 
dorsally blackish ; ' -^onper; forewing with the discoidal 

spot larger and connected with costa. ‘ * " ° v **r ^ 

Maupuri ; Bombay, Poona ; Ceylon, Trincouw 7 Burma, 
Thayetmyo. Exp, $ 34, 9 %% mill. 

3404. b . Boakmia. DKCiSARfA, Wlk., xxxv, 1589 (1866). 

Hoad, thorax and abdomen whitish mixed with fuscous; antenna* fuscous; 
abdomen with paired dorsal series of blackish points. Forewing whitish 
irrorated and minutely stria ed with fuscous, the medial area paler; an 
indistinct ante medial line arising from a blackish mark on costa, angled at 
submedian fold, then oblique ; two blackish marks on medial part of costa ; 
an elliptical black discoidal spot ; postmedial line minutely dentate, oblique 
below vein 4 and with an indistinct diffused brownish line beyond it ; an 
indistinct somewhat dentate brownish subterminai hue with fusoous patches 
on it at costa and disoal fold ; a terminal series of black points. Hind wing 
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whitish, irrorated and minutely striated with fuscous ; an indistinct oblique 
antemedial line ; an elliptical bleok discoidal spot ; a minutely dentate post- 
medial line, somewhat excurved at middle and with diffused brownish line 
bevond it ; a diffused brownish subterminal lino ; a termin>tl series of small 
black spots. Underside of forewing with prominent blackish patch on costal 
area towards apex. 

Habitat ~ Ceylon, Kandy ; Java. Exp. 42 mill, 

3404. c. Bo* km i a concursabia, Wlk„ xxi, 377 (1860). 

Boarmia eontectaria, Wlk,, xxvi, 1537 (1862). 

Head and thorax whitish mixed with red-brown ; palpi fuscous at tips ; Irons 
whitish below, blaokisb above ; antenn® blackish ; abdomen whitish tinged 
with red*brown and irrorated with fuscous. Forewing whitish suffused with 
rod-brown and irrorated and striated with fuscous, the medial area whiter ; 
antemedial line excurved below costa, very oblique and sinuous from cell to 
inner margin ; an ill-defined elliptical greyish discoidal patch ; a very oblique 
slightly sinuous line from lower angle of cell to inner margin ; postmedial line 
with blackish point at costa, indistinct and angled inwards below costa, bent 
outward at veins 6*5, then black, very oblique ai d very slightly sinuous, an 
oblique brown shade beyond it arising from termen below apex ; two; faint 
diffused, slightly waved subterminal brown lines from the oblique jsliade 
to inner margin ; a terminal aeries of fuscous points Hindwing whitish 
tinged with red-brown especially on torminal half and irrorated and stpated 
with fuscous ; an oblique brown antemedial line ; an elliptical greyish dis- 
coidal spot defined by black ; a blackish postmedial line, slightly angled at 
vein 6, then oblique and with a diffused brown line beyond it ; two rather 
diffused minutely waved subterminal brown lines ; a fine waved blackish term- 
inal line. Underside white ; forewing with round black discoidal apot, post- 
medial line angled at vein 5, then very oblique, a curved diffused baud 
across apical a*ea ; hindwing with elliptioal black discoidal spot, slight curved 
postmedial line and diffused subterminal line. .. 

Habitat.—" N. India M ; BoKEAY, Karima ; Ceylon , Trinoomali. Exp. 88 mill. 

^SOABWtiA H OLOPH ARABIA , n. «p. 

£, Head, thorax and abdomen fuscous brown with a greyish tinge; legs 
irrorated with fuscous, the tarsi with slight pale rings. Forewing fuscous 
brown with a greyish tinge and slight fuscous stmtiou ; a blackish antemedial 
line, rather diffused at costa, excurved below costa, then oblique and with slight 
black marks at the veins ; a black discoidal bar ; medial line diffused and 
oblique from costa to vein 5, then indistinct, inwardly oblique, sinuous, with 
minute black streaks on the veins ; postmedial tine somewhat diffused at costa, 
then indistinct with hlaek points on the veins, slightly bent outwards at vein# 
6*5, then oblique, waved ; a slight waved dark terminal line. Hindwing fuscous 
brown with a greyish tinge slightly irrorated and striated with fuscous ; an 
indistinct oblique antemedial line, obsolete towards costs and with black 
points on median nervate and vein 1 ; a black discoidal point j an Indistinct 
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minutely waved medial liue with black points on the veins, slightly exourved 
from below costa to vein 6, then oblique and bent outwards at vein 1 ; a slight 
waved dark terminal line. Underside greyer ; forowing with dark disooidal bar, 
the terminal area suffused with f iisoour from just beyond postmedial line with 
indistinct greyish patch just before termen from vein 4 to below 3 ; hindwing 
with black discoidal point, postmedial liue oblique below vein 3 and the temen 
slightly suffused with fuscous, 

Habitat, — Kashmir, Dana (McArthur) ; Punjab. Evp, 40 mill. Type in B.M. 

3416. 0. llOARMU BTIOTINKORA, D. Sp. 

Head, thorax and abdomen groyish mixed with fuscous ; fore tibiae black 
with pale rings at middle and extremity ; mid and hind leas and ventral surface 
of abdomon paler Forewiug grey-brown with a slight olive tinge and irrorated 
and striated with fuscous ; antemedial line indistinct with black spot on costa 
and points ou median nervure and vein 1, oblique from middle of cell to inner 
margin ; a black discoidal line ; medial line diffused and oblique from costa to 
vein 5, then very indistinct and inwardly oblique ; postmedial line with black 
spot at costa and points on the veins connected by a faint waved line, very 
oblique below vein 5 ; a pale dentate subiermiuul line defined on inner side by 
diffused dentate dirk marks, bent inwards at vein 4 to the angle of postmedial 
lino, then erect to inner margin near tornus ; a fine waved dark terminal line 
with black points in the interspaces. Hindwing grej -brown thickly striated 
with fuscous ; a minutely waved dark medial line with black points on the 
veins, slightly defined by greyish on outer side ; a diffused pale dentate subtcr* 
mitrnl line defined on inner side by fuscous suffusion and somewhat bent 
inwards at vein 4 ; a fine waved dark terminal line Underfide greyer ; tore- 
wing with the cell tinged with fuscous, a dark discoidal line, the terminal area 
suffused with fuscous to near postmedial line with grey terminal patch below 
Vein 4 ; hiud wing with discoidal point and indistinct curved postmedial line. 

Habitat — ICashmiu, Kokser, Rala (McArthur), Exp, 46 mill. Type in B.M. 

3416, <t. Boxrmia 8UBOMVAGRA, n. sp. 

Head and tl , u ^^hrown slightly tinged with olive and fuscous ; 
tarsi with slight pale rings ; abdWv J* 4 ?**ated with fuscous. Fore- 
wing grey-brown slightly tinged with olive and irrpratcu «. } stria* e<} with" 
fuscous ; antemedial line blackish with black points on the veins, slightly excurv- 
ed below costa, then oblique ; an oblique medial blackish line obsolescent at 
middle and with minute black streaks on median nervure mud vein 2 near base ; 
postmedial line blackish, interrupted, with black points ou the veins, slightly 
incurved below costa, exourved to vein 5, then oblique, sinuous ; subter- 
minal line pale defined by fuscous on inner side, waved, incurved from below 
vein 5 to below 3 ;a fine waved dark terminal line with bla< kish points in the 
interspaces. Hindwing grey-brown irrorated and striated with fuscous; traces 
of a subbasaUiue ; a more distinct antemedial line with black point at median 
nervure and small spot at inner margin ; a slight disooidal point ; a dark 
medial line with black points at the veins, slightly incurved below vein 4 i a 
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pale waved postmedial line defined by fuscous on innerside, slightly angled 
outwards at discal fold ; a fine waved terminal line with blackish points in the 
interspaces. Underside greyish; forewing suffused with fuscous; hind- 
wing striated with fuscous ; both wings with diBcoidal points and faint post- 
medial line incurved below discal fold. 

Habitat.— Kashmir, Kokser, Hub* (McArthur). Exp. 38 mill. Type in B.M. 

3413. t . Boarmia polybtro r a, n. sp. 

Head, thoiax and abdomen grey -brown irrorated with fuscous ; tarsi 
fuscous with pale rings. Fore wing grey-brown thickly irrorated uud striated 
with fuscous ; an indistinct double antemedial lino, slightly oxeurved below 
oosta, then oblique and minutely waved ; an indihUnct medial line wi.li final! 
blackish spots at costa and inner margin, disemdal bar and points on median 
nervure and vein 2, obbquo below vein 6; a double postmedial line eiih 
black points on the veins, slightly excurved below costa, then oblique and 
minutely waved ; a pale waved subterminal line slightly defined by fuscous 
on itmor side, bent inwards at vein 5, then erect to inner margin near tornus, 
with slight dark mark beyond it below vein 7 ; a temni al senes oi black 
points. Hindwmg grey-brown thickly irrorated and striated with fuscous; 
an indistinct rather diffused antemedial line ; a slight discoidal striga ; a punoti- 
form medial line and si ghtly defined by greyish on outer side ; a pale waved 
flubterininal line slightly defined by fuscous on inner side ; a terminal series 
of bluck points. Underside of forewing fuscous, tl e postnedial part of coBt* 
tinged with oohreous with dark mark at the faint postmedial line ; & slight 
discoidal point; hindwing gre* -white irrorated with pale fuscous, u small 
black discoidal spot and somewhat dill’ used curved postmedial line. 

Habitat. — Kashmir, Bala, Kokser (McArthur). Exp. 36 mill. Type in B. M. 

3416. f. BoaRMIa LF.UCOCYMA, n. sp. 

ft. Head, thorax and abdomen pale brownish grey irrorated with brown ; 
palpi dark brown ; antenna with the basal joint whitish in front ; tarsi fuscous 
with slight whitish rings. Fore wing brownish w hi to irrorated and striated with 
brown especially on basal, postmedial and terminal areas ;antemeomJ li„c double 
with black points on the veins, excurved below costa, then oblique and slightly 
waved ; a faint obliquo medial line with 1 lack points on the veins and dis- 
oocellulars ; postmedial line indistinct, rather difiuaod, waved, with series of 
black points before it on the veiua, oblique below vein 5 and excurved at 
vein 1 ; a waved white subterminal line defined by brown on inner side, bent 
inwards at vein 5, then erect to inner margin near tornus ; a terminal series 
of small black lunules. Hindwing brow uiBh white irrorated and striated 
with brown especially on basal and terminal areas ; an indistinct dill used 
antemedial line with black points on median nervure and vein 1 ; a double 
medial line with blackish points on the veins, slightly incuried ielow lower 
angle of cell ; a waved white Bubterminal line defined by browu on inner side 
and angled outwards at vein 5 ; a terminal series of small black hamlet. 
Underside of fore wing suffused with fuscous especially on terminal area, a 
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slight disooidal line and traces of postmedial line ; hindwing whitish striated 
with palo fuscous, a small disooidal spot and indistinct minutely waved 
postmedial and subterminal lines. 

9. Forewing with the basal and terminal areas paler, the antemodial line 
single, the medial line more distinct, the postmedial line with the black 
points on it ; hindwing with the basal and terminal areas paler. 

Habitat . — Kashmir, Koksor, Barra Larcha (Me Arthur). Exp, 36-40 mill. 
Typo in B M. 

3423. a. Bo xRMIa miocrota, n. ep. (Plato E , I. 5). 

Olivo yellow thickly irrorated wiih fuscous. Fore wing with the antrmedial 
line represented by obscure bluck t-pots on costa and vein 1 ; a black dis- 
coidal spot with obscure grey centro ; postmedial line indistinct, dentate, 
interrupted, erect from oosta to vein 0, then oblique to middle of inner margin ; 
an interrupted highly wavod grey subterminal line with fuscous patch on its 
inner side and fuscous streaks in the interspaces from it to the terminal 
senes of black points. Hind wing with the basal area very thickly irrorated; 
an obscure grey centred black discoidal spot; a curved dentate medial 
line ; a waved greyish sub terminal lino defined by fuscous on inner side ; 
some blank points on termen. Underside brownish grey; forewing with 
black strife on costa ; both wings with prominent black discoidal spot, post- 
medial series of short streaks on the veins and fuscous si\u terminal band 
expanding towards costa of forewing. 

Habitat.— -Ceylon, YatiyanUta, Kandy (Green). Exp. $ 46, 9 &0 mill. 

3134. a, Boarmia ar.rakia insert Boarmia nobilituris , Swinh,, A. M. N, H. 
(7), xvii. p. 38U (nec. Staud). 

3434. b, Boarmia glaucocincta, n. sp, 

$. Head, thorax: and abdomen grey white mixed with fuscous brown, 
forowing grey white thickly irrorated wiih fuRcous brown, a l road ill-defined 
paler band before the postmedial line ; traces of a waved anteuirtiial line with 
dark points on the veins, oblique from submudian fold to inner margin ; a 
faint daik discoidal uinff ~?^ved medial lino, slightly excurved be- 

low costa and ending on inner margin at tne pu£*£..od>l line which is defined 
by white on outer side, indistinct, w aved, with dark points on the » t&S llncf the 
veins before it with slight dark streaks, slightly t ent outwards at vein 6, then 
oblique ; traces of a pale waved Bubterminal line excurved * elow costa incun cd 
at middle and ending on inner margin near tornus ; a terminal series of slight 
dark points. Hindwing grey -white thickly irrorated with fuscous brown, an 
ill-defined pale band before the medial line ; slight dark subbasal and ante- 
medial marks on innor margin ; a minutely waved medial line with darker 
points on the veins and defined t>y white on outer side ; a waved whitish sub- 
terminal line slightly defined by fuscous on inner side ; a terminal senes of 
•light dark points Underside grey-white irrorated and striated with pale 
fuscous ; both wings with slight discoidal point ; fo rowing with traces of waved 
postmedial line ; hind wing with slight waved medial and aubterminal lines. 
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ab, X « , Both wings, with broad whitish hand before postmedial line. 

oh. 2. £, 9. Both wings with the medial area whitish with a yellowish 
tinge on outer edge of post medial line ; fore wing with the medial part of 
inner margin tinged with yellowish, a waved whitish subterminal line bent 
inwards at vein 5, then areot to inner margin near tornua ; underside of fore 
wing with pale patch on terminal ar^a below vein 5, the hind wing whiter. 

ab 8. 9 Both wings with the medial area whiter. 

Habitat. — Kashmir, Kokser (McArthur). Exp . 88-44 mill. Type in B. M. 

8458. b . Boakmia meunodonta, n. »p. 

Head and thorax golden -yellow mixed with black, palpi and sides of frons 
black ; vertex of head whitish ; abdomen whitish tinged with yellow and 
irrorated with blaokish. Fo rowing golden yellow wish a cupreous tinge promi- 
nently irrorated and striated with black, a blackish spot at base and snbbasal 
spots on oosta and below cell ; a small antemedial spot on costa and a curved 
series of smaller spotB on the veins and in suhmedmn interspace ; a discoidal 
spot ; a double postmedial series of small spots on the veins, oblique below 
vein 4, a diffused white subterminal band with dentate black marks on its 
outer side from costa to vein 4, and above inner margin, with short whitish 
streaks on the veins before it, incurved between veins 0 and 4 ; a terminal 
series of black spotB. Hindwing yellowish white irrorated with small brown 
spots ; a small discoidal spot and terminal series of small black Jumiles ; cilia 
yellow ; the underside more prominently irrorated with brown spots, a blackish 
discoidal spot and curved post-medial scries of small spots. 

Habitat . — Six him Tibet, Yatong (Bingham). Exp . £ 88, 9 42 mill. Type 
in B. M. 

8480. a. Boabmia melaouaphakia, n. sp. 

9. Head and thorax pale rufous irrorated with a few black scales ; palpi 
blaokish at tips ; frone with blackish bars at middle and above ; antennae ringed 
with black ; tibise and tarsi banded with black ; abdomen pale rufous irrorated 
with black. Forewing ochreous suffused with rufous and sparsely irrorated 
with black, the inner medial area and the ««♦ oro* from co^ta to 

veinfi pale ; a black *»**» «*curved below costa and sinuou«l>eloW 

the Cbu ^jwwwlbdiai line oblique and stronger from cell to inner margin ; 
a discoidal point ; postmedial line black and with small black spotB on it .below 
oosta and on inner area, incurved below oosta, angled outwards at vein 5, then 
very oblique, sinuous, incurved in submedian interspace ; and angled inwards 
above inner margin ; an indistinct pale waved subterminal lino slightly defined 
by red*brown on inner side j a terminal series of small black lunulcs. Hind* 
wing ochreous suffused with rufous especially on terminal half and irrorated 
and striated with black ; a black antemedial line defined by red~brown on outer 
side ; a black medial line with series of black points beyond it on the vein*, 
exourved to vein 4, then incurved ; aa indistinct pale waved subterminal line 
slightly defined by red-brown on inner side ; a terminal series of small block 
lunulcs. Underside pale j both wings with black disooidul spot, the lines of 
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uppewide indistinct and with a strong black lino beyond the postmedial lint on 
forewing, incurved from oosta to vein 6, then oblique, on hindwing waved, 
oblique from costa to vein 5, 

Habitat. — Burma, N. Chin Hills, Lotha Range 8,000' (Watson). Exp. 56 
mill, Type in B. M. 

3464. a. Mepasina jonctilinba, n. sp, 

9 . Head and thorax violaceous grey irrorated with brown ; palpi and 
sides of frons blackish ; tt-gulte edged with blaok ; patagia with some black on 
outer edge ; abdomen grey irrorated with brown and with dorsal Hack bands 
on basal half. Forowing violaceous groy tinged with rufous and irrorated 
with black ; an tamed ial line blackish with biacK spot on costa and points on 
median nervure and vein 1 , exourved in cell ; medial line with black strim from 
oosta aud on dwcooellulars and points on the veins, inourved from costa to lower 
angle of coll, then oblique below submedian fold anastomosing with poetnudial 
line to form a black patch ; postmedial line produced to short black streaks on 
the veins, angled inwards below oosta and obliquely incurved below vein 4 ; 
subterminal line greyish defined by black on inner side and slightly by fusoons 
on outer, dentate ; a terminal senes. of small black lunules. Hindwing brown* 
iah grey irrorated with black ; an indistinct dill used medial line obsolete on 
costal area ; a waved postmedial line from vein 4 to inner margin with black 
points on the veins ; an indistinct pule waved subtertmua] line defined by brown 
on inner side ; a terminal senes of small Mack lunules ; underside greyer ; fore- 
wing with distinct blackish discoidal spot ; hindwing with alight spot. 

Habitat . — Sikium Tibet, Yatung (Hobson). Esp. 48 mill. Type in B. M. 

3482. a. Mbdasina lelboaiha. Swinh,, A. M. N. H. (7) # xv, p. 503 (I9l)0). 

Head, thorax and abdomen oehreoua brown irrorated with iuscous ; 
branch os of antenna* and tips of tegul® fuscous; abdomen with slight sub- 
dorsal fuscous marks on basal segments. Forowing ochreous brown striated 
with fuscous ; autemodial line double, oblique, waved, rather ill-defined, strong- 
er towards oosta ; a small elliptical discoidal spot ; an indiHtinct double me- 
dial line forming a patch at coaU, Romewhat angled outwards beyond upper 
angle of cell, then incurved; postmedial lme double ‘'gndjsomewhat dent ate 
towards oosta and inner margin, excut ved and reduced to points ~oh ferns 
between veins 6 and 2, the outer line forming a blotch above inner margin ; 
an indistinct pale waved sub terminal line with two ill defined black marks 
before it at oosta and slight spots above and below veins 5 and 2 ; a tormina 
series of small black lunules *, oiiia ohequered ochreous and fuscous. Hind- 
wing ochreous brown striated with fuscous ; a alight oblique antcmedial line ; 
a blaok discoidal lunule ; a somewhat dentate postmedial line produced to Blight 
streaks on the veins j subtermuial line represented by a series of whitish 
lunules with blackish marks before them j a terminal series of small black 
lunules. Underside of both wings pater, a discoidal blaok spot, a subterminal 
band, on forewing covering nearly the whole apical area down to vein 4 and 
expanding to near termen between Vein 6 and submediau fold where is termi- 
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nates , on hindwing extending from costa to vein 4 and expanding to near 
ter men at vein 6. 

Habitat. — Bhutan ; Assam, KMsis, Exp. 64 mill. 

3484a. Mkdabina paludimargo, Swinh , A. M N. II. (7), xvi, p. 627 
(1906). 

Head, thorax and abdomen grey-white thickly irrorated with fuscous, the 
vertex of head yellowish ; metu thorax and base of abdomen with pairs of 
small blnck spots. Forewing grey-white tinged with brown especially 
towards the subterminal lino and very thickly irrorated with fuscous ; slight 
blackish spots at base and subbasal spots below costa and coll ; a black ante- 
medial line angled outwards in and below cell, then incurved ; a black dis- 
eoidal spot with patch on costa above it ; a po^tmedial bar from costa and 
an oblique series of points on the veins fiotn vein 4 to inner margin ; an ill- 
defined maculate subrermiruil line bent inwards at vein 4 and with white patch 
beyond it ; the apex whitish, a fine black terminal line somewhat lunulato 
towards apex. Hindwing whitish thickly irrorated with fuscous; a small 
fuscous disooidal spot, crenulate posfcmedial line, and slight diffused subter- 
minal band with some whitish beyond it at apex and middle ; a fine black 
terminal lino. 

ah. 1. Forewing with the postrnedial lino entire, angled outwards 
at vein f., then dentate and bent outwards to inner margin. 

Habitat.— Kashmir ; Sikiiim Tibet, Yatung. Exp. 60 mill. 

A490d. Ar ion ann a hubkifuba, n. sp. 

£. Heid and thorax red brown; abdomen violaceous grey. Forewing 
violaceous grey striated with red brown, the area from medial Hue to near 
subterminal line suffused with red -brown ; a strong double slightly waved and 
somewhat oblique anteracdial line ; an oblique sinuous medial line ; uu oblique 
black disooidal bar ; postrnedial line obscured by the brown suffusion, double 
filled in with greyish, incurved below vein 5 ; a brown subterminal line, 
obsolescent at mi die, oblique to vein 6, then slighjtJ^HJeurved some brownish 
suffusion beyond it at apex and above vein 4 ; a terminal series cf black points, 
w 4Jj t nd-wing pale violaceous grey slightly irrorated with brown ; a dark disooidal 
striga and traces of postmedial line incurved below vein 4 ; the unjderc^e 
thiokiy irrorated with brown, a small black disooidal spot ; postmedial line 
oblique from costa to disoal fold, then incurved, a subterminal series of slight 
dark gtriso. 

9 . Head and thorax greyer ; forewing greyer, the lines and dark suffusion 
more prominent leaving a grey patch bej ond the cell from costa to vein 6. 

ab. 1. Fo ewing sutfused wuh red-brown to near subterminal line leaving 
some grey on basal half of inner margin and on costa before middle. 

Habitat— Sikiiim Tibet, Yaiong Udouson, Bingham). Kxp* 88-46 mill. 
•Type in B. AL 

8503. Ahiuhakna flaviniqba, n. n. 

A rich anna trameetata, Bxnpsn., Moths Ind., iii, p. 294 (neo. Wk,), 
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Habitat.— Kashmir, Chamba, Duggre (Harford), Jurauotri (Duthie); 
Punjab, Dalhowue ( larford), Dharmsala (Hocking), Kumaon, Ralam VaUey 
(Buthie); Sikhim Tibet, Yatong (Hobson, Bingham); Sikhjm (Lidderdale K 
Exp. 60-66 mill. 

3503. a Arichanna tbansectata, Wlk., xxiv, 1112 (1802). 

Hoad and thorax fuscous brown ; abdomen greyish fuscous. Forewirg olive 
yellow ; the basal aroa suffused with black ; a rather irregular ante medial black 
lino slightly incurved below the coll, followed by a maculate black band from 
cell to inner margin ; an elliptical black orbicular patch and large rounded 
dincoidal patch with blackish above it on costa ; a broad modial black band 
from base of vein 2 to inner margin and two small spots above vein 2 ; a post- 
medial series of black spots, incurved below vein 4 and with maculate band 
before it from costa to vein 4 ; subterminal and terminal series of largo black 
spots, the former series with the spots from cobIr to vein 4 almost confluent with 
the latter. Hindwing orange yellow ; the baBal area except at. costa and inner 
area to beyond middle suffused wiib fuscous ; a large black diBcoi.lal spot with 
striga above it; a postmedial spot below costa, one beyond the cell with 
small spot above it and two on inner area ; a similar subterminal series with 
small spots uhove and below tho sp* fc in disoal fold ami a series just before 
termen. the spot beh»w apex small and the spot in dmcal fold bar-shuped , 
the underside paler with the basal urea striated with fuscous. 

IJabitat.— SiKHIM. Exp. $ 52, 9 68 mill, 

351 1. a. Abraxas rufonotaria. Letch , A M. N. H. ((>), xix, p. 451 (1897), 
Head and thorax ferruginous brown mixed with some white ; untonufle 
fuscous ; tognlso tipped with orange ; pectus and legs orange, the forelegs mostly 
black, tho tarsi black ringod with orrnge ; abdomen orange with paired subdorsal 
Berios of black patches. Fore wing white, the basal area grey suffused with 
ferruginous brown and with ilhdefined white subbasal line from subcostal 
nervuro to vein 1 ; tho costal area grey expanding into patches wiih rufous 
bare on them at and, \«vond middle; a grey spot at origin of vein 2 and 
another on v(vx. \ sometimes connected witn'V medial maculate band from vein 
3 to inn^r margin with slight waved white line on it with bot.vi r ufous before^ 
it abov©j inner margin ; a subterminal maculate band interrupted at mmfrfe 
and oonmected with the grey terminal area which is also more or less inter- 
rupted mt middle, leaving a Bubterminal series of small white spots ; a 
terminal series of brownish spots. Bindwing white with small grey spots at 
Q’Agtn of vein 2 and discoidal Bpot ; a maoulate medial band interrupted at 
middle ; subterminal and terminal maculate bauds more or less interrupted at 
middle ; a terminal series of brown strife, * 

Habitat.— W. China ; Assam, Khasis, Exp. $ 54, 9 68 mill. 

3617. o. Abraxas argybosticta, n. sp. (Plato E., f. 210- 
Head and thorax dark brown mixed with fusous yellow and some grey ; 
pectm mostly orange, legs fuscous with some orange at base ; abdomen 
Orange with dorsal, subdorsal, lateral and sublateral series of black- brown spots 



44 JOURNAL, BOMBA Y NATURAL BT8T0HY SOCIETY^ Vol X TUL 


and paired ventral aeries of patches, Forewing white, the basal area dark 
olive brown irrorated with silvery blue and with curved outer edge ; acne 
medial bine grey strise on oosta and in cell ; a large blue-grey patch from 
costa to median nervure in and beyond end of oell with two medial spots 
between it and inner margin nnd an obliquo postnudial series ; a round dark 
olive brown discoidal spot with silvery blue, luuule on it ; a subterminal maculate 
blue«gr*y baud, angled outwards at vein 5, then oblique with series of short 
blaok streaks on the veins on its inner side and large olive-br< wn patch on it 
from above vein 2 to inuer margin traversed by a dentate silvery blue line, 
the area beyond it with blue-grey stru© and medial patch ; a terminal aeries 
of blackish luuules ; cilia funcous. Hind wing vhito ; the base ohve-browm 
with waved outer edge; a maculate blue-gtpy medial band expanding into a 
large patch at middle ; a double mil .terminal bond of more or lea- confluent 
Spots with short black streaks on the veins of inner series and olive biown 
patch on inner area traversed by a dentate silvery blue line the area beyond 
it with blue-grey atria) ; a terminal series of blackish luuules; cilia fuscous; 
the underside with the markings grej ish fuscous. 

Habitat , — MADKAB,hhovaroy Hills (Campbell), Ewp. 46, 9 56 mill, Type 
in B. M, 

3521, a. Abkaxab pomobtiiota, n. sp. (Plate E., f. 18). 

£, Head fuscous with the vertex yellow ; thorax white with some yellow* 
ish on shoulders and upper edge of patugm, tho tegula> and dorsum of thorax 
with fuscous patohes, the patagia with fuscous spots ; pectus and legs mostly 
fuioous; abdomen yell »w, whitish at base, with dorsal, subdorsal, lateral 
and sublat^ral series of black spots. Korewing white with numerous small 
grey spots nnd strite ; un obliquo groy band from middle of subcostal nervure 
to inner margin ; an ill-defined discoidal npot ; a curved postmedial Scries of 
small spots from costa to lower angle of cell where it joins an oblique band 
fr mi costa towards apex, slightly incurved below vein 4 ; a series of some- 
what lonnlate spots on the termen and cilia. Hindwing white with numerous 
small grey spots except befor* costal hAl/^^^tmeniallfc^ 5 an ill-defined 
antemedkl bandj ft jH^&j/ftl spot ', a postmediftl maculate UndT^-p®* 1 
"VJ* * ,’uen incurved ; a terminal eerios of apots. Undewide with the* narit- 
lugs <lark« r. 

9 ^ 

Habitat.— Madras, Palni Hills (Campbell). JVrp. 46-54 mill. Type in P. M. 

3524. o. Abuaxas latizok ata, n. sp (Plate E , f. 2f>), 1 

9 , Head and thorax orange ; f tons, autennm and streaks behind their base* 
fuscous black jieguhe and patagia with blaok spots ; dorsum of thorax fuscous ; 
tag* fuscous ; abdomen orange with dorsal, subdorsal and sub ventral* series 
of large black spots and lateral and sublateral series of small spots, Forewmg 
white with small fuscous spots ; subbasal and antemedial patches op costa and a 
medial rather triangular patch ; antemedial and medial series of email spots 
on the veins with points and irregular markings before and between them j 
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some irregular spots at end of oell ; a pr atnaedial patch on costa with curved 
series of «poU fivm it confluent with a broad band formed of confluent irre- 
gular patches oblique from costa to vein 2, then bent outwards ; the terminal 
area with numerous spots ; a terminal aerie* of spots and irregular patch 
at middle. Hindwing white with some small fuKoous spots ; an antemedial 
maculate band, irregular discoidal spot, postmedial curved band formed of 
irregular spots confluent towards costa and inner margin where it is somewhat 
bent outwards, subterminal series of small spots interrupted at middle and 
terminal series of lunules. 

HabUai . — Tkavancobb, Pirmad (Mrs. Imray). J Exp. 50 mill. Type in B.M. 

3538. a. Abbaxas langtidata, Wlk., xxiv. 1122 (1862). 

Antcnn© of male laminate, almost simple ; forewing with veins 7. 8, 1) 10 
stalked, 11 not anastomosing with 12. 

Head and thorax white $ frons blackish ; antennte yellowish ; shoulders and 
patagia with fuscous spots ; legs yellow wit h slight fuscous spots ; abdi men white 
tinged with fuscous, the extremity and ventral surface yellow. Korewing white ; 
subbasal and antemedial grey maculate bands ; a medial band forking below 
the cell ; au elliptical patch from costa to lower angle of cell ; a postunedial 
bar from oosta and spot on inner margin ; a large apical patch and tubtorminal 
series of spots, the spot below voin 3 displaced inwards*, the terminal area 
striated with grey bolow the apical patch ; cilia fuscous grey. Hindwing white, 
some grey suffusion on basal area ; a discoidal spot ; a postmedial spot below 
oosta and two towards inner margin ; a subtorminal series of spots ; a terminal 
yellow band with fuscous strife on it ; a series of small black spots on termen 
and cilia. 

H abitat.— Jap am , W. China ; Nkpal; Ass*am, Khasis, Exp, 60 mill. 

3550. a. Pbrcnia nighaluata, Warr. Nov. Zool., 1, p. 6^1 (1834). 

9. Vertex of head and front of thorax orange; frons and n etathorax 
white ; palpi orange, the 3rd joint black with white tip ; frons with black bar ; 
antenmo black ; tegul®, patagia at middle and tips and metathorax with 
black patches; pectus pale orange; legs fuscous streaked with whitish; 
abdomen white with subdorsal scries of black patches and lateral and sub- 
lateral series of spots. Forewing white, the base slightly tinged with yellow ; 
subbasal black spots on costa, below oell and on inner margin ; antemedial 
spots on costa, in an< below cell and an oblique bar on inner area ; medial spots 
below costa and in oell, a v-shaped spot on median nervnre and base of vein 2, 
an elongate spot below oell and patch on inner aroa ; an elliptical discoidal 
•pot, a spot above it on costa and irregular spot beyond lower angle of cell; post- 
medial and subterminal series of large partially confluent spots, the postmedial 
spot anove vein 3 wanting ; a terminal series of partially confluent somewhat 
Quadrate patches. Hindwing white ; a small spot in cell and discoidal spot j 
a media) lonulate spot on inner area ; a snbtermiaal series of large elongate 
spots, the spot above vein 8 smaller ; a terminal series of rather quadrate spot*. 

Habte*i.--A#UM t Kharis. Exp. 68 mill. 
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Lamsntia kai. 

3597. a. Dysethia qlaucofcsa, ». sp. (Plate E., f. 40). 

From with roundel jfrommence ; hindwiug with veins 6'7 Blalked. 

9. White ; palpi and frons slightly tinged with brown. Fore* mg with the 
cell and area beyond it to postmedial lme, the Inner area to oell and vein 2 
suffused with grey-grf-en ’interrupted by traces of a diff used whitish auternedial 
baud ; a slight dark discoid al sfcriga ; an oblique dark grey-green postmedial 
baud diffused on inner side and not quite reaching costa ; a diilused grey*green 
terminal band leaving a little white on termed. Himlwmg white slightly 
tinged with brown, a disooidal point ; a curved postmedial line with some 
diffused brown on its inner edge ; the terminal area suffused with brown. 

flubitat. — Beloochistan, Quetta (Nurse). 9 typo. Exp. 40 mill. Type 
in B. M. 

3601. Oryptoloma indicaria insert (syn.) Cryptotoma dantffancia, Warr, 
Vov. Zool,, xi, p. 4*9 (1904). 

3616.&. Edbolia polyqramma, n. sp. 

Head and thorax dark brown mixed with oohroous ; abdomen ochreouB 
strongly irromted with fuscous, the basal segment paler. Fern wing ©tlucous 
thickly irrorated with dark brown ; two Blight very oblique subbasal dark 
lines; a stronger auternedial line slightly angled oi-twaids below costa, then 
oblique and with a fine lino beyond it ; a small black oiecoidal spot ; a fine 
brown medial line defined by ochreous on outer side, slightly excuived from 
oosta to vein 5, then obliquely incurved ; a strong oblique dark postmedial 
line defined by oebreous on outer side and with two fine ht.es beyond it, the 
outer minutely waved, all three lines slightly immvtd lelow 'tein 6; a rather 
diffused minutely waved dark subtcimhnil line defined by ochmus on enter 
side, the oebreous expanding obliquely to npix : a slight dark terminal line; 
cilia with a slight brown lino through them. Hindwing ochreous white tinged 
with brown ; a slight dark discoidal point with faint brown lme from it to 
inner margin ; two medial lines slightly iucnivrd 1 elow vein 5; two diffused 
subterminal lines filled in with brown, the outer slightly waved ar d defined ly 
ochreous on out*r side; terminal area dark brown ; cilia with slight brown 
line through them and series of brown spots ; the underside more strongly 
tinged with ochreous and irrorated with dark brown, the lines darker and 
more waved. 

Habitat ,— Kashmir, Gourrais and Scinde Valleys (Leech) ; Barra LarchA 
(McArthur). Exp. <£ 38, 9 32 mill. Type in B. M. 

3627.U. PfitiiALAPTERYX. udfipalpis, n. sp. (Plate E., f. 6). 

9. Fuscous brown; palpi pale rufous, the base of 2nd and 3rd joints 
tinged with black ; abdomen with slight blackish Bubdorsal stieaks on lit two 
segments, the base of legs and ventral surface of abdomen grey. Forewing 
minutely irrorated with raised grey scales; oblique waved black si bbasal and 
medial lines interrupted in places, the former angled outwards below costa, the 
latter below costa and on median nervure ; an inverted comma-shaped disoqida 
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tuft of black scales ; pOBtmedial line represented by a series of small dentate 
grey and black marks with traces of another lino before it, oblique from 
costa to vein 0, then inwardly oblique ; a subtorminal series of small pure 
white spots on slight blackish streaks extending to termen ; a series of white 
points at base of cilia. Binding with in» istinefc waved subbasal, medial and 
postmedial lines, ike last curved and with a BoriciB of minute while and black 
marks on its inner side; a subtertninal series of small white spots on Blight 
blackish streak* extending to termen. Umieraide grey, both wings with black 
discoidal spots, postn edial line oxenrved at middle with slight dark streaks at 
the veins and subterminal series of diflustd rather wedge-shaped n aiks. 

Habitat,— Mapuas, Palni Hills (Campbell) ; Ceylon, Maskeliya (Pole). 
Exp. 46 mill. Type in B. M. 

3663. CiDarta MEmoviTTAHiA insert (syn.) SomaUna azonaria, Obevth. B. 
Ent., xviii, p. 32, pi. iv, f. 60 (1893). 

3G7< a. Cidaki a pootaria, n, sp, (Plate E., f. 43). 

Autenuai of male minutely serrate and fasciculate. 

Head, thorax ai d abdomen black brown with a reddish tinge and some 
leaden grey suffusion. Forewing dark reddish brow n irrorated w»th glistening 
scales, and with n umorouB indistinct waved lines, c f which the most distinct 
nro a subbasal line, two antemcdial lii e, u me dial line angled outwards beyond 
lower angle of coll and two postmedial lines slightly e.xcurved below costa and 
at middle ; a subterminal scries of slight whitish marks* with black ish marks 
on their inner side and more distinct Bpots above veins 6 and 6, Hindwing 
greybrown irrorated with glistening scales ; a whitkh mark on termen towards 
torn us ; the underside paler withdaik point at upper angle of ceil, sinuous 
medial line and two indistinct minutely waved subterminal lines. 

Hubilut.~~Cuvi t m, Paitipola (Green). J'.rp, 42 mill. Type in B. M. 

3748,0. Neo-ujelm mei auhlora, n sp. (Plato E., f. 9). 

9. Head and thorax fu>cous mixed with rufous and grey ; patagia with 
small white spot on upper edgo ; abdomen green with black irroration at sides ; 
pectus and abdomen below whitish; legs streaked with fuscous, the tarsi 
with white rings. Forewing gret-n irrorated with black to the waved black 
medial line ; a black discoidal lunule ; the terminal half purplish red-brown ; 
an indistinct curved pORtumdial line defined by gveyhh on inner side ; subter- 
minal line dentate, ouly defined by the area before it being suffused with 
fusoous and the terminal area greyish ; a black terminal line ; cilia fuscous 
with fine oohreous line at base and intersected with oohreous. Hind wing 
grass green irrorated with black ; a black discoidal bar ; ill-defined block 
antemedial, medial and postmedial lines and a dentate subterminal line ; a 
terminal line ; cilia pale fuscous with fine oehreoua line at base. 

Hubitnt.-*- Ckyxqn, Uva (0, 0. Alston). FVp. 24 mill. Type in B, M, 

3760. OymNosukuh dalcta insert Eupiihtcia semialiuda, Wlk., xxxv^^ 

1678 (1866), Swinh., Oat, Het. Mus., OxOn., I I„ pi, fi. f. Id, 

precedence 
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37'»4.a. Gymnoscelis perangusta, Ware. Nov. Zool. iv., p. 229 (1897). 

Head, thorax and abdomen pale rufous irrorated with black ; untenme 
ringed whitish and fuscous. Fore wing pale rufonB suffused in parts with 
deeper rufous and fuscous end slightly irrorated with block ; diffused sub* 
basal and antemedia! lines of black and grey scales, angled outwards below 
costa, then oblique and waved ; a medial line with dark suffusion before it, 
oblique towards costa, oxcurved in cell, then incurved and with a fine white 
line beyond it, oxcurved from costa to lower angle of oell, then oblique, 
minutely waved ; poatraedial line double filkd in with whitish with some 
darker rufous suffusion before it, oblique from costa to vein 6 and incurved 
below vein 4. the area beyond it dark except towards costa and between 
veins 4-3 ; a fi »e waved, curved white subterminal line ; a fine dark terminal 
line ; cilia fuscous with a series of ochreous points. Hindwing ochreous 
mostly suffused with rufous and slightly irrorated with black ; traces of a 
rufous ante * edial line with some black scales at median nervure and vein 1 ; 
a double postmediul line fill* d in with whitish and with some black scales 
beyond it on the vein*, minutely waved, the ar»*a beyond it more ochreous ; 
an indistinct double minutely wav* d subterminal line ; a slight dark terminal 
line ; cilia oohr**ous mixed with fuscous. 

Habitat —Ceylon, Colombo (Mackwood), 0. Province (de Mowbray,,* 
Singapore ; Borneo Sarawak ; Marquesas, Nuka Hiva I. Etc p, 20 mill. 

p. H90. Under Culokoclystib insert Aiariabo , Wlk., xxxv., 1696 (I860), 
type conraluta. 

3768. Chlorooi ystis emarginaria insert Aaidalia rrfcsarja, 

Wlk., xxiii, 767 (1861), and Euptthecia $u btrita, VVlk„ xxxv., 1675 
(1866) which have precedence Borneo, 

Sect. (I tariab'i). Hind libi® with the inner medial and outer pair of 
spurs immensely long and diluted at extremity ; forewing very broad, the 
inner margin strongly lobed except at base and fringed with long hair ; 
hindwing with the termen except at apex and inner area towards tornus rolled 
over on underside so that the termen is angled below apex and the tern ns 
produced to a point, the scaling thiok and the neuration distorted. 

3772. «. Chw)Rocxvstis memoplaga, Swioh., Trans. Ent. 8oc«, 1902, p. 651. 

£, Head, thorax and abdomen yvllow, the thorax and basal part of 
abdomen irrorated with black. Forewing yellow mostly suffused with greenish 
fuscous ; an iadistinot double carted antemedial line ; a black dheoidal spot ; 
traces of two double, carved, minutely waved postm* dial lines j a nr ore distinot 
yellow, minutely waved subterminal line, with a yellowish pateh beyond it at 
middle ; a fine dark terminal line ; cilia fuscous with a fine yellow Hue at t»>se. 
Hindwing yellow with black atriga on inner margin above tornus, Underside 
of forewing with dark band from costa to upper angle of cell, postmedial and 
' * — to vein 2 and a terminal hand f hindwing with 
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3787. «, EnmaactA leucospila, Swioh., A. M. N. H, (7), xvii, p. B8t> 
(1906). 

Head, thorax and abdomen red-brown ; vertex of head white, pectus 
whitish ; tegs whitish banded with brown ; abdomen with dorsal aeries of 
small white spots, the anal tuft and ventral surface whitish. Forewing red- 
brown ; a waved sabbasal white line from costa to submedian fold ; antomedial 
white spots on costa, median nervure and vein 1, with bl&ckixth marks before 
and be.vond them ; a black discoidal spot ; an exourved white medial band 
from costa to lower anglo of cell, a spot at base of vein 2 and slight streak in 
submedian fold ; a double postraedial maculate white band with blackish marks 
on the veins between the spots, exourved from costa to vein ft, then oblique 
and ending in a single spot on vein 1 ; a subterminal series of small black and 
white spots, obsolescent towards apex, larger towards tomus ; a terminal scries 
of dark stria* ; cilia with a series of white spots. Hindwmg pale, the inner 
half suffused with red hrown and with antemedial, roediiil, postmedial and 
subterminal small white spots on the veins with dark streaks between them ; a 
terminal series of dark striro ; cilia with serios of white spots. 

Habitat. — Assam, Khnsis. Exp . 22 mill. 

8787. b . Kupitrecia AMUPUltVA, n, Hp, (Plate E., f. 8). 

9. Head, thorax and abdomen white; palpi fuscous; abdomen dorsally 
tinged with fuscous except at base and with rufous segmental lines towards 
extremity. Forewing white, the terminal half suffused with brick-red ; the 
costa with patches of fuscous ; traces of minutely waved lines on basal half ; 
a black discoidal point ; an ill-defined double minutely waved postmedial white 
line ; a waved white subterminal line ; a ternfinal series of black striec. Hind- 
wing white with six indistinct waved lines, almost obsolete on basal area ; & 
discoidal point ; a terminal scries of black strife. 

Habitat .— Ceylon (do Mowbray). Exp . 24 mill. Type in B. M. 

3810. «. Saurxs lobata, Warr. Nov* Zoo! , ii, p. 307 (1895). 

Differs from hirudmata in the termen of fore wing having a deep incision 
above vein 2, hindwing with the lobe larger. 

Head and thorax olive green ; antennas black ; pectus, legs and abdomen 
brownish ochreous. Forewing olive green with pale raised shining scales ; 
eleven irregular waved deeper green lines with some fuscous on medial part 
of 1st antemedial line, on costal area of the two medial and three postmedial 
lines, on the medial part of the three postmedial lines ; a green discoidal 
bar ; the subterminal line fuscous and formed of rather dentate marks ; a 
terminal series of black points, Hindwmg fuscous, tbe basal reside and area 
near the blank medial lobe pale. 

Kandy (Mackwood) ; Malacca, Padaug ; Borneo, Pulo 

Lant Exp. 34 mill 

381 l a. 8 a mas mbtapr^a, n. sp, (Plate E*, £ 7.) 

Offers from UrutHnata in the hind tibieo of male h**"-* 
extremity ; hind wing with the remd* 
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with a pencil of long black hair from it on underside , the termen with the 
lower lobe produced and as long as the middle lobe. /• 

Head and thorax olive green ; antenna? black ; *rectu*, legs and abdomen 
grey tinged with fuscous, the last with the basal segment ochreous on dorsum 
with a black segmental line. Forewing olivegreen with eleven it regularly 
waved narrow fuscous bands, the olive area with raised shining scales ; an 
oblique black disooidal bar ; the postmedial line angled outwards below veins 
6 and 4 and above 2, the subterminal lino forming somewhat dentate marks. 
Hindwing uniform pale fuscous, the terminal lobe in male black. 

Habitat. — Ceylon, Maskeliya (J. Pole). Exp, 32 mill. Type in B.M. 

Acil)jMJaN/t:. 

3864. a. Okahpedia polysticimakia insert (syn.) Crauptdia tlyra, 8winh., 
A. M. N. H. (7), xvi, p. 62* (1905). 

3H96. b A< i dali a garpueuabia insert (syn.) Anthomelra unipumla, Bwinh., 
A. M. N H. (7) xvi, p., (1905). 

3896. d. Acidalia PHiENicEAMA, n sp, (Plate E , f. 39). 

9. Head ochreous; palpi and sides of frons tinged with purple; thorax 
purplish red; abdomen ochreous with dorsal purplish bauds on basal seg- 
ments ; legs yellowish tinged with purple ; pectus and ventral surface of 
abdomen white. Forewing purplish red overlying ochreous ; traces of an 
antemedial line, oblique from costa to submedian fold, then waved; a dark 
disooidal spot, postmedial line defined by ochreous on outer Bide, oblique from 
costa to vein 6, incurved at disoal fold, then excurved to vein 2 and incurved 
to inner margin ; a fine red terminal line ; cilia pale at tips. Hindwing purplish 
red overlying ochreous ; a: slight? discoidal point ; postmedial line slightly 
defined by ochreous on outer side, incurved from oosta to vein 5, then 
excurved ; a fine red terminal lino ; cilia pale at tips. Underside of both wings 
ochreous, the terminal area suffused with purplish red. 

Habitat. — A foh an istan , Peshin Valley (Nurse). Ex?). 2(5-30 mill, Tjpe in B.M. 

3909. b. Acidalia phucnicoglauca n. sp. 

9 * Head, thorax and abdomen palo olive suffused with dull purplish red, 
forewing pale olive suffused and irrorated with dull purplish red ; a slight dark 
subbasal mark on median nervure ; an indistinct rather oblique pale olive ante- 
medial line not quite reaching costa ; a black discoidal point ; an indistinct 
curved olive subterminal line ; the terminal half of inner area and the terminal 
area except at apex pale olive with hardly any purple suffusion. Hind- 
wing pale olive suffused and irrorated with dull purplish red except 
the termen ; indistinct minutely waved olive postmedial and subterminal 
lines ; a series of slight dark points at base of cilia ; the underside olive whitish, 
slight sinuous reddish medial and postmedial lines and a pale minutely waved 
fubterminal line defined on each side by purplish red, a black discoidal point. 
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Head, thorax and abdomen pale pink slightly irrorated with brown ; 
abdomen with paired dorsal black points on basal segments ; pectus legs and 
ventral surfaoe of abdomen yellowish ; wings pale pink irrorated and striated 
with brown especially on medial area ; the tcrmen brown, the cilia golden 
yellow. Pore wing with the costal area tinged with brown ; a black discoidal 
spot ; traces of a curved posttnedial series of dark points on the veins. 
Hindwing with silvery white discoidal spot edged by red or brown ; traces 
of a postraedml series of points on the veins. 

9 . More thiokly striated and suffused with brown ; the terminal brown 
band broader especially on hindwing. 

Habitat . — Assam, Khasis. Exp. $ 22, 9 26 mill. 

3921. a. Ohrysoc rasped a pulviplaga, Swinh., A. M. N. H. (7), xv., p. K»f> 
(19%). 

Head and thorax purplish pink ; frons whitish in male ; legs partly yellow ; 
abdomen yellow, dorsally purplish pink to near extremity. Forewing golden 
yellow almost entirely suffused with purplish pink, leaving striations of 
the ground colour, the costa towards apex and the termen ytllow; an 
oblique antemedial yellow line slightly angled outwards in cell ; a fuscous 
discoidal spot ; postmedial lino yellow, slightly sinuous, oblique from costa to 
vein 3. then subtorminal and incurved ; the pink suffusion extending to termen 
at the angle at vein 3, Hindwing purplish pink ; an antemedial yellow line 
angled outwards at median nervure ; a large postmedial diamond shaped 
yellow patch from vein 7 to inner margin connected with costa by a short line, 
its outer edges angled outwards at vein 4 and with traces of small dark spots 
on the veins ; termen mostly yellow ; cilia yellow with some purplish pink 
at the angles at veins 4*3. 

Habitat . — Assam, Khasis. Exp. $ 26, 9 32 mill. 

3927, Anjsodkb abscohiutaiua del. Auhodes patrutili t. 

3927. a. Anisodes patrcelib, Moore, Lep. Ceyl., in, p. 444, pi. 199. f. 10 
(1887). 

Hind tibia of male rather short with three long curved spurs from extre* 
mity and a slight tuft of crimson hair. 

Ked- brown; palpi pale below. Forewmg with the antomediul lino 
represented by a series of dark points angled in cel), then oblique ; a black 
edged white discoidal point; postmedial line indistinct, dentate, fuscous, 
excurved from costa to vein 4, then incurved ; a subterminal series of black 
points slightly inourved at disoal fold ; a terminal series of points and some 
points at base of cilia. Hind wing with largy round white discoidal spot with 
fuscoufe centre and edges ; a postmedial series of black points incurved at 
diseal fold j a terminal series of poiuts and some points on the cilia. 

9 * flindwiog with the dieaoidal spot pare white edged with black, either 
large or minute. 

Habitat.— 'O&YLOX, Newer* Kliya, W. Haputale, Maskeliya, Pundaloya. Exp. 

36 mill. 
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3957. b Leptobidia jsamaab insert Rhodoitrophia anomala, Warr. Nov. Zool. 
it, p. 98 ^1805), which has priority. 

GUOMRTftlNJK. 

4008. a, Pbeudoterpna hbonoma, a. sp. (Plate K., f. 24). 

Head and thorax pale red-brown ; patagia and prothorax with slight fuscous 
marks, raetathorax with slight fuscous streaks ; pectus and base of legs whitish, 
the tarsi banded with fuscous ; abdomen red* brown with fuscous streaks on 
1st segment, oblique black streaks on 2nd segment, the crests with black and 
silvery scales, lateral blaok fasciae on 2nd and 3rd segments, the ventral surface 
white. Forewing pale red-brown striated with black-brown except towards 
base and slightly tinged with olive-green ; a dark subbasal line from costa to 
vein 1 ; an oblique slightly sinuous black antemedial lino ; an elliptical bro^n 
spot at upper angle of cell ; postmedial line black, minutely dentate, slightly 
incurred and with a faint line before it from costa to vein 4, then oblique ; 
a diffused brown curved brand from costa before apex to vein 5, with Blight 
white marks on its outer edge, the area boyond it greyish ; a fine waved black 
terminal line. Hiadwing pale red-brown irrorated and striated with dark 
brown ; postmedial lino fine black exourved below costa, then very oblique 
to vein 4, then dentate to inner margin just beyond middle, a faint red -brown 
shade beyond it between veins 0 and 4 ; a fine slightly waved black terminal 
line. Underside white ; forewing with fuscous strife on costa, a faint ante- 
medial line, blackish disooidal spot, postmedial line oblique below vein 4, the 
area beyond it suffused with fuscous except towards tornus ; hindwing with 
slight disooidal striga and postmedial line from costa near apex to tornus 
diffused between veins 7 and 4 and below vein 3. 

Habitat . — Ceylon, Puttalam (Pole). Kxp, 42 mill. Type in B. M. 

4025. 5. Psetjdotebpna ochbeipicta, Swinh., A. M. N. H. (7), xv, p. 16ti 
(1905), 

Head and thorax sap-green ; abdomen green irrorated with fuscous ; 
pectus, legs and ventral surface of abdomen ochreous ; tarsi fuscous ; wings 
pale green thickly striated and mottled with dark sap-green. Forewing 
with traces of a waved antemedial line defined on inner side by a few 
leaden scales and with a flesh-coloured spot before it on inner margin; 
postmedial line minutely dentate, defined by leaden scales on outer side and 
with small flesh-coloured spots beyond it above vein 5 and at inner margin, 
oblique from costa to submedian fold, then bent outwards ; a terminal 
series of black points. Hindwing with small disooidal spot ; minutely dentate 
postmedial line defined by leaden scales on outer side and with a flesh- 
coloured spot beyond it at inner* margin ; a terminal series of black points. 
Underside pale yellow, both wings with round black disooidal spots and broad 
fuscous postmedial band with fuscous striation beyond, it, on forewing 
extending to terraen, on hindwing the band attenuating aud not quite reaohing 
inner margin. 

bam, KMsis, Exp, 48 mill. 
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4077. EoCHtoBJfl deteaota insert (syn.) Microloxia vestigiata, Swinh* 
A. M. N. H. (7)* xvi, p. 629 (1905). 

4084. a. Eucblokis albidbntuIiA, » # sp. (Plate E., f. 41). 

Bather pale sap-green ; palpi and Irons brownish ; base of shaft of antennas, 
and a band between their bases pure white ; legs brownish. Forewing with 
slight silvery irroration especially on costal area ; the costal edge brownish ; 
antemedia! line arising from suboostsl nervure, slightly angled in snbmedian 
fold and defined by whitish on inner side ; a dark green discoidal point ; 
postmedial line arising from below costa, oblique, dentate, incurved in 
submedian fold, defined by silvery white on outer side. Hindwing with green 
discoidal bar ; postmedial line dentate, incurved to inner margin, slightly 
defined by white on outer side ; the underside greenish grey with a slight 
purple pink tinge. 

B abitat.— Ob ylon, Maskeliya (Green). Exp, 26 mill. Type in B. M. 


( To be continued ,) 



THE FLORA OF ADEN. 

By E, Blattkb, 

( Continued from page 920 of Vol. X VII of this Journal ,) 

Having enumerated the plants of Aden, we now proceed to give 
the physical aspects of the peninsula. 1 Aden, which is almost the 
most southerly point on the south coast of the Province of Yemen in 
Arabia Felix, is situated in latitude 12° 47' N., and longitude 45° 10 
E. It is about fifteen miles in circumference, of an irregular oval 
form, five miles in its greater, and three in its lessor diameter, connect- 
ed with the continent by a low narrow neck of land 1,350 yards in 
breadth, but which is in one place nearly covered by the sea at high 
spring tides. The peninsula consists of a large crater, formed by lofty 
and precipitous hills, the bigl jest peak of which rises as high as 1,775 
feet. On the exterior side the hills slope towards the sea, throwing 
out numerous spurs, which form a series of valleys, radiating from a 
common centre. Borne of the spurs, falling almost abruptly into the 
sea, are nearly inaccessible. On the eastern face, opposite the fortified 
island of Seerah, there exists a gap. The appearance of the island 
would induce the belief, that it had at one timo completed the circle, 
but that, having been separated by some convulsion of nature, it had 
been carried out and deposited in the sea, a few hundred yards in 
advance of the gap caused by its removal. The inlet thus formed is 
known by the name of Front or East Bay. 

There is also a deft from north to south, and the rents thus produced 
are called the Northern and Southern Passes ; the former, better 
known as the Main Pass, is the only entrance from the harbour into 
the town, which is situated within the crater. 

Between the northern shore of the peninsula and the south coast of 
the continent stretches the principal harbour or Back Bay with a 
width of about three miles at the entrance. As to its geological aspect, 
Aden is entirely of voloanio rock. The crater, as it now stands, has a 
diameter of 1$ to nearly 2 miles, the height of the walls, except where 
broken through at Front Bay, varying from a few hundred to nearly 
1,800 feet. The crater, however, as well as the whole volcanic mass 

1 0 f. B. L. Playfair, A Htitory of Arabia Felix or Yemen (Select, from tbo Boo. of the 
Bombay Government, 1869) and F. M. Banter, An Account of the British Settlement of 
Aden in Arabia, 1877. 



THE FLORA OF ADEN. 


56 


has been greatly altered by the notion of the sea and rain since the 
time when the volcano was aotivo. “ To passing travel lors,” says 
Mallet , 4t it may appear strange to speak of pluvial denudation at Aden, 
but residents of the place are well acquainted with its force and extent 
Bain seldom falls, it is true, hut when it does it generally comes down in 
torrents* Of Aden it may be said with some degree of truth that there 
* it never rains but it pours \ During the lust fall which has ooourrod 
there (1870) seven inches foil in a couple of hours. The water swept 
along the torrents, filling all the drains with stones, many of them 
bigger than a man's head, and doing considerable damage to the station. 
Such vory heavy falls only occur once in ten years or so, but other 
smaller but still heavy ones occur at shorter intervals," 1 The varieties 
of rook met with are very numerous. There are perfectly compact lavas 
of brown, grey, ami dark green tints ; besides, rocks exhibiting every 
degree of vesicularity until wo arrive at lavas resembling a coarse 
sponge and passing into scoria. In some places the lava is quite schis- 
tose, and might if seen per Re bo easily mistaken for a motamorphio 
rook. Also volcanic breccias are met with, as near the Main Pass where 
fragments of dark green lava arc imbedded in a reddish matrix. 2 

The climate of Aden during the north-east monsoon (October to 
April) is cool, and in the months of November, December, and January 
pleasant and agreeable. During the rest of the year hot sandy winds 
known as* u Shamal," or north, prevail within the crater. On the 
western side, however, or Steamer Point, the breezes coming directly 
off the sea, are cool and refreshing* Vamlen Broeck, who visited Aden 
in 1614, was witness of the u Shamal " and described it thus: u About 
noonday there came upon the earth a surprising darkness, followed by 
very heavy rain, and in the further extremity of that terrible cloud 
a very bright red, that might almost be mistaken for a fiery oven. 
The cloud continued to roll away towards Ethiopia, the rain ceased, 
and we were surprised to find our vessel oovored whh rod sand, to the 
thickness of a finger's breadth. Some intelligent inhabitants informed 
us that these winds were formed of the sea-sand, and often buried 
whole caravans/' 3 Playfoir calls this a tolerably accurate description 
of the "Shamal", but he adds that usually it is not accompanied by 

» F. R. Mallet, Memoirs of the Geoi. ftirv, of Indio, Vol. VII, Part 8, p. 4. 

8 Cf* F. R. Mallet, U 

* Hitt. Gen. do* Voyage*, XXXI, 
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rain, nok ever so serious in its results. Anderson gives us .a vivid 
description of the olimate of Aden in his Florula Adenensis. “ In so 
low a latitude,” he says, u the sun shines with intense force nearly 
throughout the year, and at Aden the solar power is increased by every 
peculiarity of physioal conformation and olimate. The undisturbed 
atmosphere stagnates in the walled in valleys, where a death-like 
stillness always reigns. The black and naked rocks absorb by day the 
soorohing rays transmitted through an ever cloudless sky, only to 
radiate the pent-up heat by night, thus confining to the shore the cool 
but feeble breezos that occasionally spring up from the Indian Ocean, 
Accordingly, even in Dooember, when the sun’s power is at its lowest, 
Dr. Hooker found the temperature of the soil at J 07° Fahr. a few 
feet below the surfaoe. In the hotter seasons of the year, the sun, 
even in the early morning, is overpowering, and above the rooks the 
air fliokers from the intense heat, while all distant objects are disturbed 
by an imperfect mirage. 1 ’ The following therraometrioal readings 
confirm Anderson’s sketch. They give the average temperature during 
the year at the three military positions : Camp, Isthmus, and Steamer 
Point : — 
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The annual rainfall at Aden rarely exceeds 6 or 7 inches, while 
occasionally there falls no rain for a year and a half. The subjoined 
readings give the registered rainfall in the Crater since 1871; previous 
to that year the maximum recorded in the preceding eleven years was 
8*03 inches in 1870, while in 1871 the fall amounted to 24 cents only. 1 

Rainfall registered at the Civil Hospital in the Crater. 

Month!. ! 1878-78. 1878-74 * 1871-75. j 187ft 70 
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As the hills on the western side of the ('rater are precipitous, the 
rain-water descending from them is oarried rapidly to the sea by moans 
of a numbor of long narrow valleys unconnected with each other ; 
on the eastern sido the hills are quite us abrupt, but the descent is 
broken by a large tableland occurring midway between the summit 
and the sea-level, which occupies about one-fourth of the entire 
superficies of Aden. The plateau is intersected with numerous ravines, 
nearly all of which converge into one valley, which thus receives a 
large proportion of the drainage of the peninsula. Thus we can 
easily understand how the steepness of the hills, the hardness of the 
rocks, and the scarceness of the soil upon them oombine to provent any 
great amount of absorption. Almost perpetual drought is, of necessity, 
the oonsequence of such physical and meteorological conditions. 

Adon has been described by Ibn Batuta as a large city without 
either seed, water, or tree.* But it is not so entirely destitute of 
Cf . H inter* K. 0. ~ ~ 

a Travels of Ibn Batata } translated by the Rev. Samuel Lee, London, 1629, page 66. 
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vegetation as might be inferred from this description. Many of the 
valleys are tbiokly studded with small trees and shrubs, producing 
beautiful flowers, and it is no uncommon circumstance for the inha- 
bitants of Sheikh Ofchman (a village distant about 4 miles from the 
British frontier) to send their gouts ami camels to find pasturage 
amongst the valleys on the west side of the peninsula, when none is 
procurable in their own district. 3 

Wo must, nevertheless, call the flora of Aden a very poor one if 
we compare the total of species with the considerable area they occupy. 
In our list we gave the names of 196 plants, which lire representatives 
of 47 orders and 114 genera. The accompanying table will show the 
small proportion of spooies to the number of genera and natural orders. 
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These tables show that there exists a great preponderance of natural 
orders and genera compared with the number of species. The pro- 
portion of natural orders, genera and species is 1 : 2*42 : 4*17, whilst 
on the neighbouring Soootra, an island in the Indian Ocean, the 
vegetation shows the following proportion according to Krause : 1 : 4:7. 
This seems to indicate that the paucity of species in the flora of Aden 
is not the result of situation or isolation, but the necessary consequence 
of the meteorological factors combined with unfavourable edaphic con- 
ditions. Of the 196 species, 85 are Monocotyledons, ohiefly represented 
by the Qraminese, and 160 Dicotyledons which owe the high number 
especially to the Leguminosss with 28 species and to the Capparidrtcess 
with 17 species. 

With regard to the geographical distribution of the Aden plants 
we may distinguish five groups. 1 To the first belong the species 
which aro endemic in Aden. Anderson considered 14 out of his 94 
plants to be endemic, viz., Cleome paradoxa, R. Br. ; Cleome pruinosa^ 
T. Anders.; Mama thomsoni , T. Anders. ; Spharocoma hookeri, T. 
Anders. ; Hibiscus welsh it T, Anders. ; Sterculia ardbica, T. Anders; 
Tavernieria glauca , Edgew. ; Acacia edgeworthii , T. Anders* ; Ptychotis 
arabica, T. Anders* ; Convolvulus sertcophyllus , T. Anders. ; Anar- 
vhinum pedicellatum , T. Anders. ; Campylanthus junceus , Edgew. ; 
Lavandula setifera , T. Anders. ; Euphorbia systyla , Edgew. Later 
botanical explorations, especially in South-Arabia, Eritrea, Somaliland 
and Socotra, have shown that only three of the 14 are endemical in 
Aden, viz., Hibiscus welshii , T. Anders. ; Mama thomsoni ; T. Anders. ; 
Cleome pruinosa , T. Anders. Besides these the following species seem 
to be confined to Aden : — Albuca yerburyi , Ridl. ; Crotalaria schwein- 
furthii , Defl. ; Fagonia glabra , Krause; Polygala thurmanniana , 
Ohod. ; Hsliotropium adenense , Guerke. It is more than probable that 
farther explorations of the neighbouring countries will redaoe even this 
limited number of endemic plants, for it is very little we know, e, g., cf 
the interior of Arabia and its vegetation. 

The plants belonging to the second group belong geographio&lly to 
two narrow strips of land along the Red Sea, beginning at about 28° N, 
Lat., the one on the African side passing over into the coast region of 
Somaliland, whilst the other one comprises Tehama and goes as far as 
the boundaries of Yemen and Hadramaut. Aden has the following 

*1of. Knwws,l.s. ~ 
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species in common with this area : — Argyrolohium urabicum , Tephnma 
poyonostigma, Acacia hamulosa, Statice axillaris, Statice cylindr folia , 
IJetiatropium ptcrocarpum, Schminfurthia pierosperma , Ltnaria mau- 
knia, Halopeplis jwfoliata, Salsola forskalii , Anabasis ehn h(h rgii. 
Euphorbia cuncata , Tricholasna leucaniha . On the northern coast of 
Somaliland only and in South-Arabia the following plants occur : — 
Cleome brachystyla, tit/psophila montana y Jatropha spinosa, Euphorbia 
systyla , Crotalana leptocarpa, Convolvulus ser/cophylfus, Some species 
are found in Yemen and Hadramaut or in Yemen alone, r/;,, Iudiaofera 
arabica , Sterculia arabic a (also on tho island of Socotra), ( assia ad< nmsk, 
Acacta edgeworthii, Cor alio carpus glomcrulijlorus, Ptychoth arahica. 
Pulicaria glutinosa, Steinheiliu radians , Carahuma fonhalii , Camlluma 
adenetisis , Campy lanthus junceus . Lavandula set, if era, Sal sol a holt a . 

The third group shows a wider distribution, containing members of 
the N. African Steppe-province, which eomprhos Kordofan, Darfur, 
Sennaar, Etbai, Abyssinia, Yemen, Hadramaut, Somaliland and the 
island of Socotra. A good many species reach eastwards as far as Sind 
and the Punjab. 

The subjoined table shows the species with their respective boun- 
daries of distribution : — 
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West. 

| Bast 

11 , 

Cuom&ift pustofctu* 

.. 

,, 

Abyssinia. 

i 

! Yemen. 

18. 

Olrioulandta uchlmperi . . 



Cord "fan. 

j Boluchlrtan. 

10 , 

Vornonlu atrlptlolfolla .. 



by H.iu la . 

j Yemen. 

VO. 

Ijuuqkm lacuuoUles 

.. 

• • 

Ahy&slnla. 

| S.-ArabU 

21 . 

Laotuo.* goraensis 



Konl »fan. 

| Yemen. 

VS 

Convolvulus glomorAtUH 

.. 


Abyssinia. 

Punjab, 

u. 

Amtcharta ylandulosu . « 


- 

Nubia. 

Sind. 

24 . 

Rnellln patula .. .. 

.. 

• t 

Abyw&lntA. 

Httjputana. 

lib. 

Uuohea murrubUfoUa 


.. 

Kordofau. 

Hind. 

*0. 

B, pterygocarpa .. 


.. 

Kordufan. 

Yemen, 

-7. 

Ortho'ttpho.i pallldUH 



Nubia. 

Punjab. 

28 

Euphorbia firabloa 



Nubia. 

Yemen. 

20 . 

B. 8<'lilmporl .. .. 



Nubia. 

8,-Arabta. 

80. 

H. polyenvmotdrii .. 

- 


Kurdofan 

Yemen. 

81. 

ForskuhUa viridls 



Abyfl'iula. 

S.. Arabia. 

82. 

Ta&pulum p*nnntnm 



Abyssinia. 

8Jnd. 

88. 

PragrcmMa mucronata .. 


“l 

V 

Coy Ion. 


More than £ of the flora of Aden is identioal with plants of the 
Indo African desert About half this number is spread over the whole 
region, whilst the rest is confined to a smaller area. It is, of course, 
impossible to draw accurate lines between the desert and the steppe- 
region. The transition from one botanical area to another is never a 
sudden one, and the same species may be common to both regions* 
Thus, we might have included under the foregoing groups some plants 
which now we are going to give in the following as being characteristic 


of the desert-flora : — 


Boundary towards 


! rVest. 

Bast. 

1. Ooocnlus lecebrt •• .. .. .. 

2. Mntntexis pendula 

1, Dlptervglum gtanonm 

4. Mwrua erasstfulla .. .. 

8, Oaduba farinosa .• 

•, Oapparl* gairata .♦ 

Capo Verd Islands 

Morocco 

Kortlofan «• .. 

St<neg**mbia 

Sonogambls 

Egypt.. •• «• 

Gujarat. 

South-Bersla. 

Punjab. 

Arabia. 

Arabia. 

Sind. 
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Spades. 


Boundary towards 



7. 0. decidua Darfur j Punjab. 

9. Polygala orfoptera rape Vord Bengal. 

9. polycarpraa splcatn Egypt.. .. .. .. Sind. 

10. P fragllte Henftgambta .. .. Bind. 

11. Growls popullfolla Senrgambia Ceylon. 

19. cor chorus antic hot us .. .. ( npo Verd rwlands .. .. Deccan. 

IS. ('. triiocularia Srneg.tmbla Sind. 

14. Cotnotessbysalnica 1’gypt Arabia. 

10. Zygophyiium simplex Cap** Vord Sind. 

10. Fog nla parvtflora Upper Egspt .. AiaMa. 

17. Farsetln longlslllqua .. .. Oppnr Egypt .. .. Arabia. 

18. Balsuniodoudron opobalsautuni Nnblu Arabia. 

19. ZUyphus spina Chrlsil ,, >t Srriugarubla .. .. .. Punjab. 

90. Z. lotus .. . . . . . Morocco Arabia. 

21. Mot Inga aptera Upper Kgypt .. .. Arabia. 

91 Crotalarta luptnoldes Kordof»n .. »• Arabia. 

83. Tmtfgoteraparvula .. ,. Nubia .. .. ,» S.- Arabia. 

24. T. iwucifoUa Sctiogambla Java. 

2A. T. argonteu Rurdofrm W.-Tndia. 

JO. AUiagl inaurorum .. . Egypt 8 -Arabia. 

37. Cassia nbovntn .. Senegautbla W, -India. 

98. 0. boloserioea Nubia, Sind. 

9:>. 0. nngit*tlfolift .. .. .. . ? .. ? 

80. Acaolrt rburnea .. .. Arabia .. .. .. Punjab. 

81. A. arables .. .. Sencgambin Ceylon. 

88. CuoMnl* pr'tphetarntu . .. .. Kgypt Stud. 

83. Gitrotlns volocywtbis .. . ., Canaries Punjab. 

>4. Lfmeuvn indlcnm .. . . .. NubU .. .. Punjab. 

36. Xnhlotu soabra Egypt Arabia, 

[ 

88/ Dlrdna achlmperl., .. .. Nubia •• •• .. Sind, 

37. Balvadora perslea.. ... -cnegambla . Punjab. 

98. 01o*soncnm liovwuium Upper Egypt . Arabia. 

80. Calotroplt pfoenhi Cape Verd Central India. 

40. BoMochUon initio wura V Arabia. 

41. HeUntroptmn seylnnicum .. .. Henegombla .. Punjab. 

4t. U. tihnosnin S.-Arabla j a Perfia. 

43. Amebla biepidlwiiuin .. .. I Kordofan .. .. .. Punjab. 

44. BrewerlMattfaUa J Nubia., Pnnjab. 
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Boandirj (ow»M« 


45. 

Li mien beryl a aiuaieo 

%yr*t 

Arabia. 

45. 

Btopbarl* ©dulls 

Kordofan 

Punjab. 

47. 

Bttrhtwla tie sana 

‘Tubla 

| Panjab. 

4H, 

B. vertloUlata 

tanegatnbia 

! Punjab. 

i\ 

Sateila vermlcalatft .. ,. 

.’auarioK 

j Arabia. 

50. 

Tngaumn nudntum 

►lgerla 

] 8 -Arabia, 

51. 

Ohroyoplioraobllqna .. 

Kordofan 

Punjab. 

52 

Kapbarbla gratmlata var. glabra tt, 

Janarles 

Punjab. 

58. 

Forakoltlea tennclaalma 

Canaries 

Punjab, 

54. 

Pancratium tovtuoiuro 

Nubia 

! Arabia. 

56. 

V , max imam 

Nubia M 

j Arabia. 

W* 

Gyperas HTusus 

Upper Kgypt 

i Sind. 

57 . 

C. cohglomeraturf 

Senegumbla .. 

Sind. 

68. 

O'. fftlOMlUtf 

;pper Kgypt 

B.- Arabia. 

55. 

Panlcum turgMuin 

Kgypt 

j Central India. 

60. 

Trleholwna teneriffun .. 

Canaries 

Punjab. 

61. 

Andropagon lovoolatus .. 

Canai ion 

Central Indin 

63, 

Artoidi, eaiopattto 

Reypt 

S.*PcrHla. 

03. 

A. plumosa 

Moroooo 

W,. Tibet. 

64. 

A. hlrtlglunm 

Tunis.. 

Punjab. 

05. 

Sporobolu* spicutus 

Do. 

Decoan. 

01. 

S, glaucttoiius 

Do j 

Punjab. 

07. 

Pap popharum bracbyifcaeb yum . . 

Do. j 

| Punjab. 

08. 

Kragrcatfe cynosurokk* . . 

Do. 

Sind. 

m>. 

yttlnropua llitomlls Algejta ! 

Arabia. 


To the fifth group belong those species which are distributed over the 
Old World or which show a still wider distribution. Of the Old 
World-Flora the following representatives grow in Aden '.—Poriulaca 
tjuadrifida, Abutilon frutkosum, Hibiscus micranthus , Corchorua olito - 
rms f Triibulus termtris, Vitis quadrangular Is, Trianthema crystallina , 
Trianthema pentandra , Orygia decumbent, Mollugo cerviana, Launma 
nudmulis , Heliotropium strigosum, Lyctum europwum, Ocrnurn gratis - 
simum, JErua javantea, Aristlochia bracteata, Phyllanthus maderat- 
patensis, Penmeium ciliare, Aristida adscenstonis, Eragrostis major, 
Eleusyne ce gyptiaea* Still wider in their distribution are : Polycarpmu 
corymbosa, Fagonia wt'rn, Tpomcea btloba, Suceda frutkosa, Panievm 
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eolonum , Seiaria vertioillata , Setaria vivid is t Cynudon dactylon , £ra~ 
yvostis ciliaris. 

It is evident from the above tables that a great number of species is 
ooramon to Aden and the countries bordering the Red Sea on the 
opposite side* It is just this similarity of vegetation which induced some 
scientists to assume an old continent as the oentro of origin of this flora. 
At an early period, they say, this continent must have disappeared, 
when an<l in what way wo are not told. At the same time, perhaps, 
or at a later period a great depression of land took place which resulted 
in the formation of the Red Sea and, consequently, in the separation 
of Arabia from Abyssinia. Along both shores of the Red Sea and of 
the Gulf of Aden there is known to be a great development of volcanic 
rooks. There is every probability that these, so far as they are known, 
belong to one series; and as some active yolcanoes still exist in the sea, 
and oones quite unchanged in form and evidently of very recent date 
abound in many places along the coast, it is clear that the series is still 
in process of formation, and that it is, in part at least, of recent date. 
Although there can bo little doubt of the recent date of a large portion 
of this series, the great amount of denudation which parts of it have 
undergone around Znlla and Massowa and also at Aden seem to prove 
that these portions of the series arc of a more ancient date, but not older 
than the Pliooene rooks. It is, therefore, impossible that the flora of 
Aden developed independently during a geological period of long dura- 
tion ; we must on the contrary conclude, that it is the product of species 
imported from the neighbouring countries. Tins view is strengthened 
by the fact that the plants endemic in Aden are only very few. 

In order to give a more complete aspect of the flora of Aden, I 
examined the morphological structure of a number of plants, w hich is 
apt to give a more adequate insight into the life-functions of a vegeta- 
tion that has to thrive under such unfavourable conditions as are those 
of Aden. The account will, naturully, be fragmentary, and 1 am 
making an attempt in the hope only that there will be found some who 
are willing to continue and complete the work. 

As scarcity of water is the most prominent feature in the climate of 
Aien, we ahull, in the Brat place, see wbat special adaptations there 
' e to be found in the organ? of absorption and transpiration. 

rain being very scanty, it is on the whole only after n rainfall 
*T>.e soil of the valleys is uniformly moistened throughout, so that 
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the plants are able to draw the necessary supply of water even from the 
upper layers of the ground* After a very short time the rain water 
partly evaporates, partly sinks deeper, and either flows off on the hard 
inclined rook, or is collected in subterranean reservoirs. It would be 
interesting to examine and compare the various modifications of roots 
of the Aden-plants, which must be considered as so many adaptations 
to the respective conditions of water-supply. But snoh investigations 
oan be made on the spot only, and it is quite superfluous to speculate 
upon the use of long and short, thick and thin, vertical and horizontal 
roots that you may find in a herbarium, if you are not told at the same 
time where they are growing, at what depth water is to be found at a 
certain period of growth, whether dew might influence the development 
of roots at a certain time of the year, etc. The same holds good if we 
want to know some details about the absorption of moisture and dew by 
subaerial organs, whether the prooess consists in the condensation of 
moisture by the secretion of hygroscopic salts or in the absorption of ruin 
and dew by triohomea. In any case, minute hygrometric observations 
and careful experiments on the living plant are wanted. 

With regard to transpiration we may suy beforehand that such 
abnormal thermometric and hygromotric conditions as prevail at 
Aden must neoessarily lead to excessive evaporation from the plants, 
and, consequently, to their destruction, if there do not arise special 
protective modifications in the organs of the plant-body counteracting 
the adverse influences. There is, besides, another factor, which must 
not be neglected, viz*, the insolation. The vegetation is exposed to its 
influence almost throughout the whole year, and the edaphio forma- 
tion of Aden can only increase its intensity. Statistical accounts us 
to the values of insolation at Aden are, as far as I am able to ascertain, 
entirely wanting, and still less oan we be expected to know to what 
degree the heat of the soil raises the temperature within the plant. In 
spite of the deficiencies in our knowledge, an examination of the flora 
of Aden as to the speoial contrivances for regulating the water-supply 
will reveal some interesting facte. 

The .most efficient protection from too great a loss of water 
transpiration is obtained by the reduction of the evaporating #u: 

The following plants have their leaves reduced in size, and someti: 
also in number : — Far set ia longi$Uiqua } Coecuhu le&ba, Dipter 
glaueum, Cleome paptlloe a, Cl* brachycarpa, Cl* paradoxa, 
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thomsoni, Cadaba g landulosa, Polygala ertoptera , Folycarpata corym- 
bosa , Sphcerocoma hookeri , Cor chorus antichorus , Grewia populifolia , 
Zygophyllum simplex , Baisamodendron opobaUamum , Moringa aptera , 
Indigofera semitrijug a, I, arabica , jT. paucifolia , /. parvula , I'averniera 
glauoa, Uhynchosia minima , var, Oldenlandia schmperi , 

Heliotropium strigosum , Convolvulus glomeratus , Linaria macilenta , 
Schxceinfurthia pterosperma, Campylanthus junceus, Lavandula setifera , 
Salt Li papposa, Suecda fruticosa, S, vermiculata, Eujdiorbia arabica, 
E. cuneata , E. systyla , Ephedra foliala, var. ciliata. Tlio aridity of the 
climate 1ms also favoured the production of spines and spinous struc- 
tures. Of the many species which show these modifications I need only 
mention : Capparis galeata, Fagonia cretica , Zizy pints lotus , Zizyphus 
spina Christ i, Sphtcrocoma liooferi, Acacia edgeworthii , -4. eburnea, A. 
hamulosa , spirocarpa , /I. nub tea, Lycium europitum 7 Blepharis 

e dulls, Jatropha spinosa , Alhagi maurorum. 

In Cocculus leceba we observe that the bigger loaves fall off very 
soon, whilst a few of the smaller ones remain. The former are charac- 
terized not only by their greater size, but also by their anatomical 
structure. They arc usually thinner, more pointed, and entirely devoid 
of hairs. The stomata are almost superficial and equally distributed 
over both surfaces. The remaining leaves on the other hand are 
covered with thin-walled hairs which, even when the leaf is dry, absorb 
water very easily. 

Another kind of redaction of the evaporating surface is shown in 
leaves which are rolled up lengthwise or have become cylindrical, as 

gr. in Zygophyllum simplex , Eragrostis muoronata , 2?. cynosuroides , 
Sporobolus spkatus , ZEluropus villosus, Aristida adscensionis, A . 
plumota , A , hirligluma . In too bright and intense illumination the 
leaflets of Cassia obovata change their transverse position more or less 
in a line with the direction of the rays of light. By assuming this 
perpendicular position the upper sides of each pair of pinnas cover each 
other and thut reduce the transpiring surface by one-half ; besides, in 
this case, only the margins of the leaflets are exposed to the rays of 
the sun. 

Many of the Aden plants have greyish*wbite stems and leaves. This 
colour is due to a very thin layer of wax which oovers all the green parts 
of the plants, thus protecting the tissues against too profuse trans- 
piration ; 1 mention here only Capparis spinosa, in which the choloro- 
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phyll of the leaves is shining faintly through the covering of wax. In 
other plants, v. g , in Cocculus leatba , a thick mantle of cork surrounds 
stem and branches, whilst Fanicum turgidum , Sporobnlus spicatus and 
other species show strongly outicularized epidermis which diminishes 
transpiration from the outer surface. The same effect is obtained in 
some plants by the deposition of a mucilaginous substance in the 
epidermal cells, v. g. in Zizyphu s spina Christi . Moringa aptera % and 
Cassia obovata . 



NOTES ON A TRIP AFTER THE OVIS POLL 

By 

Colonhi, G. I). F. Sun van, latb 4th D. G. 


6 * 


It is only within recent years, comparatively spoaking, that the Ovis 
pali \ the most magnificent of all the wild-sheep tribe, ha k s been shot 
by Indian sportsmen, but now' every spring sees a few of the latter 
start on the long and dreary tr6k to the Taghdumbash Pamir, rta 
Gilgit, the only country available for this sheep, now that the Russian 
Pamir is closed to all foreigners, as was ordered some few years ago, 
and has since been rigidly enforced. A Chinese passport is necessary 
for this Pamir, in addition to a permit from tho Indian Government 
to proceed by the Gilgit route, and only a very limited number of the 
latter are granted each year, but tho former is easily obtained, and a 
Britisher may always feel sure of a welcome from the Chinese officials 
and from the natives of the country. It had long been my ambition to 
add a good pair of Poli horns to my collection of big-game trophies, 
but it was not till 1905 that the opportunity ooourrod for me to try my 
luck in that direction, and then owing to a bad attack of pleurisy and 
pneumonia, which had roduoed me to a mere wreck, I was very late in 
making a start. One ought to leave Kashmir by the middle of April at 
latest, for though one may have considerable trouble at the Tragbal and 
Burzil Passes, when onoe over them, it is plain sailing to Hunza, 
which country one ought to reach early in May, before the snow begins 
to melt and so flood the rivers, when the usual track up their beds is 
impracticable, and one has to go by an upper one, which is a terror 
in many plaoes, besides making the inarches much longer. 

Before proceeding further, it may be as well to allude hero to tho 
servants I took with me, and to the arrangements necessary to make 
before starting on this trip. As regards the former, I took a cook, one 
coolie, and my shikari, Rabima of Bandipur, who valeted me and 
waited at table in addition to his legitimate duties, and did right vrell 
throughout the trip : he oould also speak the Kirghiz language to 
a certain extent, but not being; aware of this fact, I took on a man 
from Baltit as interpreter, who was really quite unnecessary. I took 
supplies with me to last to Gilgit, and Major Hennessy, S. and T. Corps, 
Bandipur, kindly gave me authority to draw on the Commissariat 
Depftt there for what I wanted in the way of flour, rice, etc., which was 
6f the greatest assistance to me, as one cannot indent on the country 
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beyond Hunza for anything except an occasional sheep, and fowl. 
Having settled on my date of departure, in compliance with his request, 
I advised the Politioal Agent, Gilgit, of the probable date of my arrival 
there, to enable him to make arrangements for my further progress, 
and on May 21st I weighed anchor at Srinagar to drop down the 
river in my boats to Bandipur, accompanied by my faithful Norwegian 
elk-hound Stoob, well known in the Happy Valley, and a favourite 
with every one, but especially so with his master. 

The road from thore to Gilgit is too well known to need description, 
and the 13 marches are given in the various guide-books, whilo the 
difficulties of the road vary overy year according to the snowfall of the 
previous winter, as to whether it has been an early or late one, the 
latter being bad. When nearing Gilgit, I was met by an orderly with 
an invitation from Major Gurdon, D.S.O., Political Agent, 

to put up with him, which 1 gladly availed myself of, and I stayed there 
a day and then was lucky enough to have his company as far as Baltit, 
since he was going to Nagar on duty and asked me to go with him, as it 
was only a short distance out of my way and he would then go on to 
Baltit with me, and see me start. From Gilgit to Baltit by the direct 
road is 4 marches, a capital bridle-path all the way, but on from the 
latter place, where I parted from my hospitable host on June 17th, the 
upper track, which I had to take owing to the rivers being in heavy 
flood, is an exeorable one for most of the 7 marches to Murkhusbi, the 
last camp on the south side of the Passes leading to the Pamir. The 
arrangements Major Gurdon had made for my maroh up were most 
excellent, and there was no hitch anywhere, coolies, etc., always ready, 
and at Murkhushi I found y&k waiting for me, under the charge of a 
capital man, Dowut by name, and, as I found out afterwards, quite a 
swell in his way. Although the altitude of Murkhushi is close on 
12,000 feet, there is a small forest of willow trees there, and as dead 
wood abounded, 1 indulged in a roaring camp-fire, quito an unwonted 
luxury, for fuel is scarce after Baltit. 

There are 2 passes from Murkhushi, the Killik and the M intaka, 
and Dowut recommended my going by the latter, the most easterly, 
there being less snow on it, and we crossed without much difficulty, 
though it was a rough climb for the y&k over huge boulders of 
rock, and on the 25th June I reached the Pamir, camping at Mintaka 
Agbaz. Dowut had a large Kirghiz tent ready for me, nicely car- 
peted, and actually furnished with bentwood ohairs, and having 
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ridden ahead when we had got within sight of his encampment, he 
was ready to receive me on my arrival, and solemnly shaking me by 
the hand, as if he had not already seen mo, led my yak up to the 
doorway of the tent, and ushered me in with much ceremony. 
A Kirghiz shikari, Begonde, who had been ordered for me, arrived 
next day, and recommended my first trying the Kuktaruk nullah, the 
extreme west of the Taghdumbash, and I settled to do so, and showed 
him a Poli head that Dowut bad in his care, which had been shot 
by u sportsman a short time previously, and told him I did not want 
to shoot any smaller than that, and he scouted tho idea of his ever 
wishing me to do such a thing. The horns were massive, and just 
about 60 inches in length, as far as I could judge, sewn up in 
skin us they were, and that was the measurement 1 had fixed on 
beforehand as the lowest limit of a shootable head, so took the oppor- 
tunity of showing Begonde what I wanted. It was 2 marches to 
the Kuktaruk, and on the way we saw numerous Poli heads, and 
whenever we came across what looked a good pair of horns, Rahima and 
1 dismounted, and ran the tape over them, and then set tho head up on 
a rock, looking the way we were going, so as to study the horns 
from a distance through the glasses, and we soon felt very confident 
about our being able to judge tha head of a live ram. The valley 
we marched up was alive with marmots, and Stoob had great sport 
after them, the fact of his not meeting with any success as regards 
oatching any not seeming to damp his ardour at all, either for chasing 
them or for trying to dig them out when they had got safely down 
their burrows. On June 29th, Rahima, Begonde, a local Kirghiz, 
and I started off in the dark up the Kuktaruk, each of us riding a 
yftk, and just at daybreak the Kirghiz spotted some Poli, and 
quickly dismounting, we left our yftk and crawled up to within 150 
yards of the sheep and soon had the glasses on them. The band 
consisted of 16 rams, and Rahima and I both put the biggest at 55, 
but the Kirghiz deolared that several were over 60, which was absurd, 
for the best pair of horns only grew outwards for about a oouple of 
inches after completing the circle, while instead of ooming close into 
the jaws, they were very wide of them, whioh is nearly always the 
case in an immature head, so 1 absolutely refused to take a shot. As 
these were the first Poli I had ever seen, I lay and watched them for 
some time through the telescope, glad of the opportunity to study their 
make, and shape. The rams of this grand sheep are rather long in the 
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leg, standing about 11$ to 12 hands at the shoulder, and are of light, 
graceful build, more like an antelope, to my mind, than any other 
species of wild sheep is, and huge though the horns are, they do not 
make the heads look top-heavy. In colour the rams are of a mouse grey 
on the body, dark on the back and lighter on the sido and neck, while 
the head, legs, holly, and inside the thighs are almost white* The horns, 
with well developed transverse wrinklings, after forming a circle, make a 
hold sweep outwards, which is the great characteristic of the head of 
this species of wild sheep, and the weight of a big pair is so enormous 
that one wonders how such a slender neck can carry them so easily, for 
I have never seen a Poli lying with his head on the ground, as one so 
frequently does big buck ibex, and markbor, as if they felt the weight of 
their horns* 

Having studied them to my heart’s content wo crawled away, and 
rode on to look for another lot, finding 5 more during the day, and 
by the time we reaohod camp we had seen well over 100 rams, the 
best of which was 56 to 57. Each time Bogonde had tried to get 
mo to shoot one, getting very sulky at last at my continual refusal, 
and declaring that we should never find better ones, and that I had 
let off several splendid heads, all over 60. It was the same story every 
day and at last he began to get oh my nerves to such an extent, that I 
told Raliima I felt sure I should lose my temper one day, and should 
shoot one of Begonde’s big rams, just to prove to him that we were 
right and he wrong about the heads, and it oame off even sooner than I 
expeoted. We started off in the dark one bitterly cold morning, when 
my temper was much like that of the proverbial bear with a sore head, 
and just after daybreak oame on a band of rams, when the light was 
still bad, so we dismounted and went on to get a near view of them. 
They were slowly working their way up hill, led by a ram, which 
Bogonde at once declared had a grand head and said to Rahima 
“ What is the good of my showing the Sahib big heads, when he will 
not shoot at any of them”t Rahima passed this remark on and it was 
too much for tn% as I oould see with the naked eye it was not a big 
head, but my temper was up, so I took the rifle, and though Rahima 
who had got his glasses out by then, called out “Do not shoot, Bahib, 
it is only about 50.” I fired, as I meant having that ram if I oould, 
and of course, as it really was a small one, dropped it, and told Begonde 
to go and look at his big head* He did not come back, so we joined 
him and found him contemplating, with a very creatjjkllea face, a 
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massive head erf just 50, which would have been a grand pair of horns 
in another 6 or 7 years. I let my tongue rip at him then, hot 
Bohima had to pass my abuse on to him, and unfortunately could do 
very scant justice to my jierfeot tornado of curses, owing to his 
imperfect knowledge of the language, but he did his best? It weighed 
on my mind at first having shot this ram in a fit of temper, but that 
goon wore off when I found what an effect my outburst at Bogonde 
had on him, and the other Kirghiz, for they would show me rams 
of even 58 without attempting to get me to fire at them, merely saying 
<l not good enough for the Sahib”, and word was passed on ahead, so 
I bad no more bother even with fresh shikaris. It was some days 
before we found a good ram, hut he really was a good one, liahinui 
putting his horns at over 64, and I am sure they were all that, and 
very massive too, in fact this was the best ram I saw on the whole trip. 
Begonde had left me, having boon sent for by .the Amban at Tashkur- 
gham, so I got another local man in his place, and we found a band 
of rams in the morning, hut they wore high up the mountain-side, 
from where they commanded the whole plain, so we returned to camp, 
going out again in the afternoon to look for them. We were riding 
slowly along the lower slopes, and had just begun to descend into a 
deep nullah, when Rahiraa, who was leading, suddenly threw himself 
off his yak, so I followed suit and thou saw the rams only some 50C 
yards above us, coming down the opposite side of the nullah. The 
Kirghiz were very slow in grasping the situation, but did so at last, 
and we led our yak hack over the ridge, and leaving them in a 
hollow, hurried baok to the crest, but the rams had moved down very 
quiokly, and were fur below us, feeding on the plain. We could not 
move till they had fed behind a rocky ridge some 400 yards ahead of 
ns, whiob we raoed for as the last animal was disappearing, and the 
Kirghiz carrying the rifle outpaced me, reaching the ridge some way 
ahead, and then, to my horror, raised himself up to have a look over 
a boulder of rook* 1 saw what he was going to do, and knew what 
the result would be, but was too far off to stop him, and the next 
instant beard a hissing whistle and the sheep were streaming away along 
the plain and then turned up to the mountain side* It was a grand 
opportunity thrown away, for the rams were well within 100 yards 
of the ridge, and the wind dead in our fovour. Having reached safety, 
the rams kept turning round, and looking down in our direction as, 
they slowly ascended the mountain, and the big ram’s head seemed is 
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mo to grow bigger and bigger the higher he went, till it looked 
simply magnificent as he stood on the skyline, and turned round for a 
final gaze, and one oould see the long curl to his horns* I was too 
sick at heart even to swear, and simply started off home, but Rahima 
made up for my silenoo by oursing the Kirghiz the whole way back, 
and the last sound I was oonsoious of that night, when curled up in 
my blankets, was his voioe still at him I For a whole week I hunted 
for thut ram, moving camp to several neighbouring nullahs, but we 
never set eyes on him again, and the band must have crossed either the 
Russian or Afghan Frontier, both being quite close. My bad luck 
continued, for on our at last finding another good one, which we put 
at just over 60, I made a clean miss after a desperate long stalk of 
nearly 5 hours on foot, which so tired mo, that I do not think I could 
have hit a hay rick, and it was a long shot of nearly 200 yards. 
Having now tried all the nullahs to the west, “ Where Three Empires 
Meet” wo settled to move to the east, and made for the Peyik, said 
to be a good plaoe for a big ram, as it touches the Russian frontier, and 
tho best rams are said to be on their ground. Having reached our 
nullah, wo started off up it on July lytli in the dark, and just at tho 
first, glimmer of day-light we rode right on to 3 rams, which at onoe 
galloped off, and the light was so bad we oould not see what their heads 
were, but Rahima said he thought one was good. We followed slowly 
and then saw a band of 15, so got the telescope out, when the Kirghiz, 
a new man, said the best was just too small for me, but that it was 
very close on 60, and suggested our going on to look for the three 
rams again. I was very pleased at the way he discarded this ram, for 
Rahima said ho thought it was just up to our lowest limit, but we went 
on, and then saw our 3 rams some miles ahead, just as they were 
going into a small nullah running down from the Russian boundary, 
and though Rahima only just got the telesoope on them as they 
were disappearing, he said that he was sure one was well over 60, so 
we settled to stay there for the day, on the chance of their coming 
back in the afternoon, though it seemed rather a forlorn hope, ob we 
had soared them badly. I was sound asleep when Rahima oame to me 
at 3 p,m. with tho welcome news that the three rams had appeared, and he 
said he had had a good look at them and that tho best was certainly 
over 62, and the others just about 60. It was an ideal ground for n stalk, 
and after an hour’s hard going with a oortain amount of cmwling 
towards the end, we got up to our game, and taking my trusty *808 I 
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crawled to the top of a mound with the Kirghiz, and then saw two of 
tlio rams some 80 yards off, but oould see nothing of the third one* 
The Kirghiz said something, which of course I could not understand 
a word of, and signed to me to take the right hand one, but whethor 
ho meant of the two in front of us, or oould see the third one still 
more to the right, I was not sure, but there was no time to he 
lost, for the one 1 fancied he must mean me io take was gazing most 
intently in our direction, as if already suspicious* It was not a nice 
shot, though the ram was broadside on, for there was a ridge between 
us which covered the lower part of its body, and I dared not raise 
myself any higher, while a wretched flower was wobbling about at the 
very muzzle of my rifle, which bothered me dreadfully, hut, hoping 
for the best, I slowly pressed the trigger, and the ram dropped out of 
sight at onoe, so I knew he was mine. I sprang to my feet and then 
saw him lying stono-doad, and at the same timo Bahium sot my mind 
at ease hy calling out You have got The big one, Sahib,” so I started 
off joyfully to insjHjct my prize, and long before getting up to it oould 
see it was a real good one. It was a light head measuring 6b" and 14# 
in girth, the horns being thin but with a wonderful curl to them, the 
points just beginning to turn upwards again to form a second one, and 
I never saw another one like it among the many scores of heads 1 
inspected on the Pamir, though finding several larger ones. 

The host I saw was a magnificent head of 68, the horns very 
massive, and I should have brought it away, only that the horns 
wore so weather-worn, and cracked by the sun : this ram had been 
killed apparently about 2 years previously, and by wild dogs, as 
the Kirghiz said that if any of them had shot it, the head would havo 
been taken away to sell, being such a fine one* Apropos of the great 
number of skulls one sees everywhere, a sportsman who had shot on 
the Russian and Chinese Pamirs some 8 years before my visit to the 
latter, told me, on his arrival in India, that the Poli had been killed 
off by hundreds by foot-and-mouth or other disease, hut after caroful 
enquiries from the Kirghiz I am sure that this was quite on erroneous 
idea, for one and all assured me they had never known any epidemic 
among the Poll, or their tame flocks, and accounted for the numerous 
skulls by saying that they were animals, either that they had shot, or 
that had been killed by wild dogs in the winter, when the snow is deep 
and soft. These pests account for great numbers of Poli every year, 
the Kirghiz told me, and though they shoot every wild dog they get a 
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chance at, as a skin fetches 8 Ktipees, the brutes are so cunning that 
very few are killed in the course of a year. I seldom came aoross them 
during my trip, and then only a very few at a time* and was told they 
leave that Pamir in the early spring, returning on the first heavy fall 
of snow. 

To return to my narrative, that was the last shot I fired with my 
rifle on the Pamir, though I saw a fine ram with a massive head of 
ever 88, a few days afterwards. It was a bad day, snowing continually 
and J did not want to go out at all, but the Kirghiz persuaded me to, so 
1 started, but with many misgivings, which proved only too well founded, 
for on finding the band with this good head in it, and attempting the 
stalk, they winded us, and at once crossed the frontier, and we never 
saw them again. 1 then tried all the nullahs to the east, und south-* 
cast to the Khunjemb Pass, but the best 1 could find were a 
couple of rams just over 80 and having raised my lowest limit then to 
83, I refused to shoot either, much to the disgust of the Kirghiz with 
me at the time. Not to throw away any chanoe of getting another 
good one, I worked my way back to the Kuktaruk, trying all the 
nullahs en route again in hopes of a big ram having crossed over, but we 
did not find what I considered a shootahle head, and I realised the fact 
that 1 was done, and on September 4th we left the Pamir, crossing 
by the Killik Pass, then clear of snow, and easy going. 

It will be soon by the foregoing notes that, though small rams abound 
on the Taghdumbash, big ones are very few and far between, and this, 
1 foel convinced, is partly, if not greatly, owing to the indiscriminate 
slaughter of immature heads, by British sportsmen, that takes place 
every summer. Whenever 1 came across a ram of about 58, the 
Kirghiz with me, while saying he knew it was not big enough for me, 
used invariably to assure mo that any other Sahib would be very 
pleased with a head of that size, and would shoot all that he could, 
and no doubt they only said the sad truth. I could forgive a man 
shooting a head of this sort towards the end of his trip, if he hud 
failed to find a good one, but to go on shooting ram after ram, all 
with immature beads, is wicked, and those who do it are simply 
depriving some sportsmen in the noar future of the chanoe of getting 
trophies worth having, while they take away a number of heads, it is 
true, but not one that is roally typical of a full-grown specimen of 
this magnificent sheep. Two sportsmen a few years ago shot 11 rams 
in 8 days, only 2 of which, the Kirghiz who was with them told me, 
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wore at all good, a record of slaughter in so short a time probably, but 
hardly one to be proud of, but some men seem imbued with a regular 
Inst for killing. In hopes of guiding sportsmen in the future into 
better ways, I append the following : — 

Classification of Horns . 

Good 60 to 64 inches 

Very good ... over 64 to 68 ,, 

and anything over the latter is of course very much of the superlative 
order : the record is 75, as given in Mr. Rowland Ward's <k Record of 
Big Game/* In conclusion, let me beg sportsmen to remember that 
“ quality’* comes before “ quantity/* and that therefore one good head 
is better than any number of indifferent onos. 

Photograph of my 
OVJS POLI HEAP. 



Shot July lflth, 1905, 

Horn measurements. Length 68 w . Girth 34f". 
(By Messrs. Rowland Ward.) 
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ON THE BIRDS OF THE CHINDWIN, UPPER BURMA. 

By 

Major A, Mkarb, Survhy of India, 
and 

Eugene W* Oates, F.Z.S. 

The birds mentioned in this article were collected in the Upper and 
Lower Chindwin Districts of Upper Burma during the months of 
November to May of the years 1902 — 06. The area in which the 
main portion of the collection was made, has for its limits on the north 
the Rittaung-Tammu road to Manipur ; on the south the Pakokku- 
Lower Chindwin District boundary ; on the east the Chindwin River 
and on the west the Kabaw-Kalfr-Myittlm valleys. The country is 
vory sparsely inhabited and consists chiefly of Government Reserved 
Forests containing large quantities of teak, pyinkadaw and other 
valuable timbor. The ground is hilly and broken ; two main ranges, 
the Pondaung and Ponyadaung, traverso the area from north to south, 
averaging about 3,000 feet above sea level and in places running 
up to over 4,000 feet. Both these ranges and their offshoots are 
densely wooded in spite of their slopes being often vory precipitous 
and scarped. Many of the ridges, more particularly in the north, are 
almost razor edges falling abruptly away on both sides, and it is sur- 
prising how any vegetation can take root or thrive on their nearly 
perpendicular dopes. The undergrowth in the valleys is very heavy 
and dense; thick bamboo and cane jungle, evergreen forest and creepers 
practically impassable exoept along game and other paths. Com- 
raunioations in all but the extreme south are far from good ; there are 
one or two fair bridle paths or trade routes leading from the Chind- 
win into the Kaie-Myittha valleys, but usually the beds of streams 
serve the purpose of roads. Game is plentiful everywhere : elephant, 
tiger, panther, and even an occasional rhinooeros are met with. Large 
numbers of bison, tsine (the wild ox of Burma), sambhar, gee (barking 
deer), and in the more open parts, on the outskirts of cultivation, thonun 
(the brow-antlered deer) are to be found. 

The olimate is cool and pleasant from the middle of Deoember to the 
end of February when it begins to warm up, and the months of April 
and May can be unpleasantly hot. Although Bomewhat feverish the 
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country cannot be said to be unhealthy until the commencement of the 
rainy season early in June. 

I am indebted to Mr. Eugene W. Oates for the following notes on 
my collection of birds. [ A.M.] 


The interesting collection of birds brought home by Major Mears 
contains 224 species, many common birds were not collected and are 
therefore not included in the following list, otherwise the total number 
would not be far short of 300. 

This list, taken in conjunction with Mr. K. 0. Macdonald's List of the 
Birds of the Myitigyan District, published recently in the Society's 
Journal, gives a very good idea of the ornithology of Upper Burma. 

The localities where the specimens were collected have been noted by 
Major Mears on the labels. Many of these, however, are not shewn on 
any published map of Upper Burma and it has therefore been consider- 
ed unnecessary to rooord them. Many of the species are, moreover, oi 
very wide distribution, and there is every reason to think that they 
occur over the entire area in suitable localities. When species are local 
or somewhat rare, those localities where they were obtained are given 
when they are to be found on the Survey of India Map of Upper 
Burma on the scale of 16 miles to the inch. 

Six of the species noted in the following list have been reoorded from 
the Indian Empire since the bird volumes of the “ Fauna of British 
India" were published. To these a number cannot be given. W r ith 
this exception, all the speoies are referred to by the number and name 
used in the volumes of the “ Fauna.” [E. W. 0.] 

12. Urocissa occipitalis,— The Bed-billed Blue Magpie. 

14. Gissa CBlNBKSis.^-The Green Magpie. 

16. DBKDHoqrrTA rufa,— The Indian Tree-pie. 

22. Cbypsibbira CUOULLata.— The Hooded Backet tailed Magpie. 

Mingin, Upper Ohindwin, and other localities south of this plaoe. 

— Garbulus oatbbi.— The Indo-Chinese Jay. 

Sharpe, Bull. B. O, 0. V.,p. xliv (1896), Both in the Upper and Lower 
Ohindwin. 

BL Pabus atbicbps.— The Indian Grey Tit, 

69. Gabbulax leucolophcs.— The Himalayan White-crested Laughing* 
Thrush. 

72, Gabbulax pbotobalib.— -The Black-gorgeted Laughing-Thrush, 

With the tips of the tail-feathers white. 



90 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Fol. XVIII 


73. Garbulax MONitiGER.— The Necklaced Laughing-Thrush, 

With the tips of the tail-feathers white. 

106. Argya gularm.*— T he White-throated Babbler. 

Universally distributed as far north as Kani. 

— Pom atorhinub MEAESi.— Mears’s Scimitar Babbler. 

Ogilvie-Grant, Bull. B. 0. C. xv., p. 39 (1905). 

A local raoe of P. achiaUmpa , — The general colour above is much paler. The 
orown is ashy brown, not slate-colour, and the rufous stripe down the side 
of the neck is pale chestnut red, not deep chestnut maroon. 

Specimens were procured in the Upper Chindwin ; also at Myittha. 

131. Pomatobhinus eypoleucos.— The Arrakan Scimitar Babbler. 
Upper Chindwin. 

134. Timklia riLEATA.-— Tho Red-capped Babbler. 

143. Pellobneum mines. — S harpe’s Spotted Babbler. 

Appears to be found over the whole tract. 

165. Alcippb rHAYBii.—The Burmese Babbler. 

Appears to be very common over the whole tract. 

169. Stachyrhis nigiuceps.— T he Black-throated Babbler. 

176. Mixohnis ktjbbicapillus.— T he Yellow-breasted Babbler. 

187. Myiophonkus temmincki.-— T he Himalayan Whistling-Thrush. 

230. ZohTRROPa siamensib. — T he Siamese White-eye. 

Two specimens from Kani. 

243. ^Egituina tiphia. — T he Common Iora. 

247. Ohlohopsis auhifbonb.— -T he Gold-fronted Chloropsis. 

249. CiiLOROPfliB harbwiokii.— — T he Orange-bellied Chloropsis. 

One specimen from the Lower Chindwin, 

250. Chloropsis culorocephala,— T he Burmeso Chloropsis. 

254, Irena puella.— •' T he Fairy Blue-bird. 

Procured at Yu-wa and Kani. 

263. Orinigek plaveolcjs.— T he White-throated Bulbul. 

Extending south to about the latitude of Kani. 

269. Hypsipetes psaroiDEb.— The Himalayan Black Bulbul. 

Appears to be fairly common in the Upper Chindwin. 

272. Hemixus flayala. — T he Brown eared Bulbul. 

One specimen from the Lower Chindwin. 

279. Molpabteb burmaniuos.— The Burmese Red-vented Bulbul. 
General in the Lower Chindwin. 

288. Otogompsa emebia.— T he Bengal Red-whiskered Bulbul. 

290. Otogompsa FLAViVENTRis.— The Black-crested Yellow Bulbul. 

296. Idle vibksgens.— T he Olive Bulbul. 

306. Pycnonotcs blanfordi,— Blanford’s Bulbul. 

Occurs over the whole tract. 

> 317. Sitta nkglecta.— The Burmese Nuthatch. 

Common over the whole trac/ 
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325. Sitta frontalis. — T he Velvet-fronted Blue Nuthatch. 

833. Dicrubus cinjekackus.— T he Grey Drongo. 

335. Chibia hottentotta. — T he Hair-created Drongo. 

339. Bhringa bemuter.— T he Leaser Racket-tailed Drongo. 

340. Disbrmurus parapibeus. — T he Larger Racket-tailed Drongo. 

374. Orthotomub butoriub. — T he Indian Tailor-bird. 

882. Fbanklinia gracilis. — F ranklin** Wren-Warbler. 

389. Meoalubub palubtbis. — T he Striated Marsh-Warbler. 

Occurs at Mingin. 

408. Pbyllosoopus iNmqoB.— The Olivaceous Willow- Warbler. 

Two specimens from the Lower Chindwin. 

410. Phylloscopub fubcatub.— T he Dusky Willow- Warbler. 

417. Phylloboopub bupkbciliosos.— T he Crowned Willow-Warbler. 
42*5. Aoanthgpneubte lugubrib. — T he Dull-green Willow- Warbler. 

440. Abbobnis super cilia rib. — T he Yellow-bellied Flycatcher-Warbler* 
458. Buya cbinioeba.-— T he Brown Hill-Warbler. 

Two specimens from Kani. 

474. Lanius collurioides.— T he Burmese Shrike. 

Common over the whole tract. 

481. Lanius cbistatub. — T he Brown Shrike. 

485. Hkmu’UB capitalib.— T he Brown-baokod Pied Shrike. 

Common over the whole tract. 

486. Tephbopobnib prlvicub. — T he Nepal Wood-Shrike. 

488. Tephrodornii pondicekianus. — T he Common Wood-Shrike. 

491. Pbricrocotub prate roulub.— T he Burmese So^rlet Minivet. 
Appears to be found over the whole tract. 

499. Pbricrocotub robkub. — T he Rosy Minivet. 

Procured at Kani and Aingrna. 

600. Pbricrocotub perkgbinus.— T he Small Minivet. 

502. Pericrocoiub albiprons. — J erdon's Minivet. 

Prooored at several localities in the Lower Chindwin. 

506. Campophaga hklanoptera.— T he Pale-grey Cuckoo-Shrike. 
Occurs from Mingin south through the tract. 

310. Graucalub maoii. — T he Large Cuckoo-Shrike. 

612. Abtamus Puacufl.—The Ashy Swallow«Shrifce. 

616. Oriolub tenuirostris. — T he Burmese Blaok-naped Oriole. 

621. Obiolub mblanocephalub.-— T he Indian Bl&ok-headed Oriole. 

692. Oriolub tbaillii.— T he Maroon Oriole. 

From both the Upper and the Lower Chindwin. 

624* Eu labes intbbmrwa.— T he Indian Crackle. 

638* Sturnia malabakica, — The flkey-headed Myna. 

539. Stursia nemoricoiju— T he White-winged Myna* 

Appears to be fairly common throughout the tract* 

II 
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546. Gracuupica njcibicolub.— T he Black-necked Myna. 

Specimens from Kani and other parts of the Lower Chindwin. 

547. GRACtrupiCA bukmanica.—* J ordon’s Myna. 

Numerous specimens ; extending north to Mmgin. 

549. Ackidothkhks tribtis. — T he Common Myna. 

553. JEthiopsar grandis. — T he Siamese Myna, 

Occurs in the Lower Chindwin. 

556. Sturnopabtor buperciuabir,— T he Burmese Pied Myna. 

Ooours as far north as Mingin. 

662. Siphia albicilla.— T he Eastern Bed-breasted Flycatcher. 
Specimens from Kani. 

575. Cyornib rcbeculoideb.— T he Blue-throated Flycatcher. 

679. 8toparox.a melanopr. — T he Verditer Flycatcher, 

592. CtjliciOapa CEYEoNENsis.—The Grey-headed Flycatcher. 

694. Niltava bundaua.— -T he Rufous-bellied Niltava. 

One specimen from the Upper, and another from the Lower Chindwin. 

699. Tkkpbiphonb affinib.*— l he Burmese Paradise Flycatcher. 

Common throughout the tract. 

601. Hypothymis azure a. —T ho Indian Black-naped Flycatcher. 

604. Rhipiduka albifrontata.— T he White-browed Fsntail Flycatcher. 
One specimen only from Kani. 

605. Rhipidura albicollis.— T he White-throated Fantail Flycatcher. 
608. Pratincola caprata,-— T he Common Pied Bush-Chat. 

610. Pratinoola maura.— Tho Indian Bush-Chat. 

615. Oreicola % ferrea. — T he Dark-grey Bush-Chat. 

633. Benicurus immacclatub.— 1 The Black-backed Forktail. 

Found both in the Upper ai>d Lower Chindwin. 

638. Chimarbhornis leucoceph *lub. — T he White-capped Redstart. 

One specimen from the Upper Chindwin. 

641. Ruticilla aurorea.— T he Daurian Redstart. 

Three specimens from the Lower Chindwin. 

644. Ruticilla rttfiventris,— T he Indian Redstart, 

A single specimen from Tantabin, Lower Chindwin. 

650. Oaluopb CAMTS0BATKBN8U.— -The Common Ruby-throat, 

One specimen from Kani. 

663. Copsychub sau laris,— -The Magpie Robin. 

664. CiTTOciROtA MACBURA.— The Shama, 

677. Mbbula atrioularw.— T he Black- throated Ouzel. 

A single specimen from the Lower Chindwin, 

666. Gkocxorla ClTtUMA.— The Orange-headed Ground-Thrush. 

693. Pbtrophila cyanus,— The Western Blue Rook-Thrush. 

698. Okbocincla dauma. — The Small-billed Mountain-Thrush. 

721. Ploobds mbgarhynohus.— The Burmese or Eastern Baya. 

Under this name in the 4 Fauna of India ’ are included two species, the 



.ON THE BJEDS OF THE CHIN D WIN t UPPER BURMA . 


83 

B&ya from the Himalayas, which Hume names P. migarhynchui and the 
Eastern or Burmese Baya, which should be known by Blythes name P. bay a. 
723. Plogrus manyab.— The Striated Weaver-bird. 

720. Munia at ricapilla.— The Chestnut-bellied Munia. 

727. Uroloncha acoticauda. — Hodgson’s Munia. 

735. Uroloncha punctulata.— The Spotted Munia, 

739. Spouocginthus flavimventbis.-— The Burmese Red Munia. 

Prom the neighbourhood of Mony wa. 

781.— Passer flayeolus.— The Pegu House-Sparrow. 

Specimens from the Lower Chindwin. 

797. Emberiza aureola. — The Yellow-brestod Bunting. 

801, Emberiza RtmLA.—The Chestnut Bunting. 

General throughout the tract. 

807. Chelidon nbpalknsih,— Hodgson’i Martin. 

One specimen only from the Upper Chindwin, 

814. Hirundo GUTTURALI8. — The Eastern Swallow. 

827, Motacilla leucopsib. — The Whitefaoed Wagtail. 

832. Motacilla melanope. — The Gray Wagtail, 

833. Motacilla borealis. — The Grey-headed Wagtail. 

834. Motacilla flava.— The Blue-headed Wagtail. 

— Motacilla taivana,— The Chinese Blue-beaded Wagtail, 

Two specimens from Mony wa. This species may be recognized by its bright 
yellow superoilium. I believe that this is the first timo this species has been 
recorded from the Indian Empire. 

837. Motacilla citkeola. — The Yellow-headed Wagtail. 

A single specimen shot on the 9th April in the Lower Chindwin in full 
summer plumage. 

839. Limonidromus indiccs.— The Forest-Wagtail. 

841. Anthus maculatus.— The Indian Tree-Pipit. 

846, Anthus stbiolatus.— Blyth’s Pipit. 

847. Anthus rufulur.— T he Indian Pipit. 

866, Alaudula raytal.— The Ganges Sand-Lark. 

Two specimens from Kami. 

873. Mirafra microptera — The Burmese Bush-Lark. 

From the Lower Chindwin. 

882. JSthoftoa seherial— T he Himalayan Yellow-backed Sun-bird. 
Appears to be common in the Lower Chindwin. 

883. M rHOFTQA andrbsoni.— Anderson’s Yellow-backed Sun-bird. 

One specimen from Mtngin, 

895. Abaoiinechthra asiatica.—’ T he Purple Sun-bird. 

906. Abachnoteteba kaona.— T he Larger Streaked Spider-hunter. 
Occurs over the whole tract. 

ML CffAUJOPABiA PHCBNICOTIS,— The Buby-Oheek. 

Several specimens from Beni. 
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912, DiCvBUM ORUBNTATtni. — The Scarlet-backed FJower-peoker. 

914, Dictum oh r ysobrhucum, — T he Yellow-vented Fiower*peoker. 

927, Pitta nepalbnsis.— T he Biue-naped Pitta. 

From Mingin and neighbourhood. 

935, Pitta cuoullata. — -T he Green-breasted Pitta. 

One specimen from Ejuu, 

944. PsARiaoatus DALHOUsm— The Long-tailed Broadbill. 

Two speoimens from Pya. 

948. Gecinus ptbiolatcs, — The Little Scaly-bellied Green Woodpecker, 
General over the tract. 

950. GecINUS occipitalis,— The Blacknaped Green Woodpecker. 

951. Gecinus CHLOROLOPHC8,— The Small Himalayan Yellow-napcd 
Woodpecker. 

955. Ohrysophleoma flavin ucha.— The Large Yoilow-naped Wood- 
peoker. 

958, Gkcin CLUB oranti a.— The Northern Pale-headed Woodpecker. 
Both from the Upper and Lower Chindwin. 

972. Liopiocs mahrattknsis.— The Yellow-fronted Pied Woodpecker. 
From Mingin, Kani and further south. 

975. Jynoipicob canigapilmjb. — The Burmese Pigmy Woodpecker. 
General throughout the tract. 

983. Micropternus ph^ocbps.— The Northern Rufous Woodpecker. 

988. Tiqa javan ensis.— The Common Golden-backed Three-toed Wood- 
pecker. 

992. Ohrysocolaptes auTTicRisTATUS,— Tiokell’s Goiden-baoked Wood- 
pecker. 

As pointed out by Mr. Ogilvie-Grant, this species and the preceding are very 
similar to each other in plumage. 

996. Hemilophus polvbrulbntub.— The Great Slaty Woodpecker. 
Apparently found throughout the tract. 

998. Thriponax fbddbni.— The Burmese Great Black Woodpecker. 
General. Two birds with the red cheek-stripe were sexed as females by 
Major Mears. The question whether the sexes of this speoies are alike or differ 
in respect of the red cheek-stripe, therefore, should be further investigated. 
1002. Sabia ochracba.— -The Rufous Pioulet. 

The Lower Chindwin. 

1903. Iynx torquilla.— T he Common Wryneck, 

Procured at Mingin. 

1009. Tberbxobbyx lineatus.— T he Lineated Barbet. 

1012. CrANOPS Asiatic A v— The Blue-throated Barbel, 

1016. Cyanops cyanotic.— The Blue eared Barbet 

1019. Xantsourma HvEMatocephala.— The Crimson-breasted Barbet. 

1023. Cobaoias affinis.— T he Burmese Roller. 

1025. Fttryrtohcs cmtBRTALXS,— The Broad-billed Rotter, 
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1026, Mbbofs vibidis.— The Common Indian Bee-eat6r. 

1027* Mkbops philippinos. — T he Blue-tailed Bee-eater, 

1030, Melittophaoub swinhoii. — T he Chestnut-headed Bee-eater. 

1031, Nyctiornis athertoni. — The Blue-bearded Bee-eater. 

Obtained at Mingin. 

1033. Oerylb v aria.— The Indian Pied Kingfisher. 

1035. Alcedo ispida,— The Common Kingfisher. 

1043. Pelabqopsis gubial.— The Browu-headed Stork* billed Kingfisher. 

1044. Halcyon smyrnbnshl— The White-breasted Kingfisher. 

1045. Halcyon pile at a.— The Black-capped Kingfisher. 

Appears to be found over the whole tract. 

1046. Oallialcyon lilaoina.— The Buddy Kingfisher. 

One specimen from the Lower Chindwin. 

1051. Dighoobkos bicornis. — The Great Hombill. 

1053. Antur acock ros albibobtbib.— The Indo-Burmese Pied Hornbill. 
1067. Upopa indica.— -The Indian Hoopoe. 

1086. Macroptkryx coronata. — Thd Indian Crested Swift. 

1090. Oaprimclous monticola.— Franklin’s Nightjar. 

1093. CAPBiMULGrs mackubub.— Horsfield's Nightjar. 

1101. HaRPACTes erythrocephalcs. — T he Bed-headed Tfogon. 
Common over the whole tract. 

1107. Ouoolub micboptebub.— The Indian Cuckoo. 

1108. Hikroooocyx bparverioidks. — The Large Hawk-Cuckoo* 

These two Cuckoos were obtained in the Upper Chindwin, 

1113. Cacom antis meru Linus .— 1 The Rqfoua-bellied Cuckoo. 

Appears to be oommon over the whole tract. 

1114. Penthogeryx bonnkrati. — The Banded Bay Cuckoo. 

1117. Surnioulub LuauRRifl.— The Drongo Cuckoo. 

1119. Oocoybtbs OOBOMANDCB. — The Bed -winged Crested Cuckoo. 

1120. Budynamis bonorata. — The Indian Koel, 

1123. Bhopodytbb tbibtis.— The Large Green-billed Malkoha. 

1130. C8NTROPU8 BiNBKSis.— The Common Crow Pheasant. 

1133. Centropos bbnoalensis.— The Lesser Coucal. 

1 136. Palasornib xndobdbmanicus.— The Large Burmese Paroquet. 
1138. Pal.ro bnib ToaqoATns.— The Bose-ringed Paroquet. 

114Q. Palasobnib rosa,— The Eastern Blossom-headed Paroquet, 

1142. Pal^rornib fiNBCHi.— The Burmese Slaty-headed Paroquet. 
Appears to be common over the whole tract. 

1145. Palj&orNjw fabciatos.— The Bed-breasted Paroquet. 

1150. Lorioulgs yRbkalxb, — T he Indian Loriquet. 

1164. Kbtupa zeylokensis. — The Brown Fish-Owl. 

1178, Soopg bakkamo&na.— The Collared Scops Owl, 

1180, Athene bhama.— T he Spotted Owlet. 

1183, QukVOtmtm cuouloides,— T he Large Barred Owlet. 
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1187. Ninox scutulata.— T he Brown Hawk-Owl. 

1217. Spilornis cbebla*— T he Created Berpent-Kagle. 

1220. Butastur teesa.— The White-eyed Buzzard-Eagle. 

1228. Halxastur Indus.-— T he Brahminy Elite. 

12*i6. Circus helanoleucus* — T he Pied Harrier, 

124-4. Astur Radius.— T he Shikra. 

1265. Tiknunoulus alaudabius,— The Kestrel. 

1270. POLtOHiBBAX insignis.— F eilden's Hawk, 

This Hawk waa obtained at several localities in the Lower Ohindwin. 

1271. Ouooopus phckniooptebus.— T he Bengal Green Pigeon. 

1273, Osmotreron phaybei. — T he Ashy-headed Green Pigeon. 

1284. Carpophaqa acnea.— The Green Imperial Pigeon. 

1291. Ohalcopuaps indica. — T he Bronze-winged Dove. 

1304. Turtdr orientalis.— T he Rufous Turtle-Dove. 

1308. Turtur tigrinus —Tin Malay Spotted Dove. 

— Turtur xanthooyclus, Newman, Agricultural Mag., 1906, p. 321. 

— The Burmese Ring-Dove, 

The Burmese Ring-Dove has been Boparated from its Indian ally by reason 
of the broad yellow ring of bare skin round the eye, this ring being of smaller 
extent and of*a whitish colour in the Indian bird (/*. rtBoriou*). 

Some Doves of this species were taken home by Mr, W. G. Bligh from Upper 
Burma, and they lived in the Zoological Gardens of London for a considerable 
time. 

1311. CEnopopelia tbanqueda rica.-— T he Red Turtle-Dove. 

1312, Macropygia tusaha.— T he Bar-tailed Cuckoo-Dove. 

Procured in the Lower Chindwin. 

— GfiNNiBus williamsi, Oates, Game Birds of India, i., p. 342 (1898) 
— Williams's Silver Pheasant. 

This well-marked Bpecies ooours over the greater part of the Upper and 
Lower Chindwin, up to about 3,000 feet of elevation. Borne forty specimens 
were obtained. 

The adult male measures about 25*5 inches in length, of which the tail 
measures 11*5 inches. The wing measures about 9’5 inches. Young males 
have the tail almost straight and measuring only 8*5 inches, and the wing 8*3 
inches. The females are about 22 inches in length ; the tail measures from 8 
to 8*5 inohes and the wing varies from 8 to 8*5 inches. 

1355. Ootubnix communis— The Grey Quail. 

One specimen shot at Yu-wa. 

— Ootubnix japonica.— The Japanese Quad. 

Two specimens were obtained at Yu-wa. There should be little difficulty in 
discriminating between this species and the Grey Quail. In the adult male of 
the Japanese Quail, the ohm, throat and cheeks are uniform brick-red, some* 
times with a central blackish throat-stripe* This stripe, I think, characterises 
the very old male. 
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The females at all ages and young males before they assume the rotas* 
throat may be recognised by the lengthened and sharply pointed feathers en 
the cheeks. These feathers are never seen on the female or yonng male of the 
Grey Quail. 

1356. Gotuknix COEOMANDBLIOA.— The Bain Quail 
1374. Frangolinus CHiNKNsis.— The Eastern Francolin. 

Appears to be generally distributed. 

138?. Tgrnix pcgnax. — T he Bustard-Quail. 

1401. Amaurornis pHtKNicuRDB.—The White-breasted Water-hen. 

1428. Metopidius indices.— T he Bronse-winged Jacana. 

1432. Sarcoqramiius atrinuchaus.-— T he Burmese Wattled Lapwing. 
1434. Mxorosabcops cinebkus. — T he Grey-headed Lapwing. 

One specimen from Mingin. 

1446. JEqulitis alexandbxna. — T he Kentish Plover. 

1447. JEgialitib dubia. — T he Little Ringed Plover. 

1461. Totanus glabeola. — T he Wood Sandpiper. 

1462. Tot ants ochropub — The Green Sandpiper. 

1466, Totanus glottis.— T he Greensliank, 

1603. Sterna seen a. — T he Indian River-Tern. 

1629. Plotus melanogaster. — T he Indian Darter. 

1655. Ak£>&\ cinerea.*— T he Common Heron. 

1561. Hkrodia8 garzetta.— T he Little Egret. 

1666. Abdeola gbayi.— T he Pond Heron. 

1567. Bdtohides .tavanica. — T he Little Green Heron. 

1671. Ardktta BiNENBih.— The Yellow Bittern. 

1672. Ardbtta cinnamomea.— T he Chestnut Bittern, 

1673. Dupbtor flavicolus.— T he Black Bittern. 
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THE ORCHIDS OF THE BOMBAY PRESIDENCY. 

By 

G. A. Gammih, f.l.s. 

Part V. (With Plate IY.) 

( Continued from page 941 of Volume X VI 1 of this Journal .) 

The next Tribe to be dealt with is the Vandece , of which the genoral 
characters have already been given on p. 43d (VoL XVI). * 

It contains the majority of onr finest and most showy orohids. 

A. Pseudobulbs subterranean, rotund, scapes rising from the surface 
of the ground Leaves usually developed some time after the flowers 
have withered. 

12. Eulophia. 

B. On trees. Leaves long, strap-shaped, in dense masses; racemes 
long, pendulous, flowers moderately large. 

13. Cymbimttm. 

C. A ground orchid. Leaves alternate, plaited, flowers white 
or pink in a dense, curved raceme. 

14. Gbodorvm. 

D. Epiphyte. Leaves distichous, sheathing petioles compressed, 
flowers small, yellow, in a cluster at the top of the scape. 

15. POLYBTACHYA. 

E. Epiphyte. Stems and leaves quill like. Flowers rather small, 
dark coloured, in short spikes. 

16. Luisia. 

F. Epiphytes. Leaves 2-Tanked, strap-shaped, often longitudinally 
folded inwards, flowers showy in racemes or paniolos. 

17. Gottonia. Flowers at the top of a very long stalked raceme. 
Lrp simulating a bee, 

18. Rbynohostyub. Racemes of pink flowers, densely cylindrical, 
pendulous. 

19. JEridhs. Flowers rose-coloured, in more loosely arranged 
racemes, which occasionally develop branohes, thus becoming panicles 
in well-grown examples. 

80 . Vanda. In one form, flowers large, with brown tessellated 
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sepals and petals; in another, flowers rather small, petals and sepals doll 
uniform yellow. 

21. Saooolabxum. Sepals and petals spreading, spur not septate 
within and without a soale under the oolumn. 

22. Saboanthgb. As in Saooolabium, but spur longitudinally septate 
and with a soale under the oolumn. 

23. Olbibobtoma. Differs from Baroanthns in the non-septate spur 
and from Saooolabium in having a soale within the spur, beneath the 
oolumn. 

24. Dipioohntbum. Lip 2-spurred. 

12. EULOPHIA. 

Ground orchids. Pseudobulbs tuber-like. Leaves plaited, appear- 
ing with the flowers or some time after. Flowers in racemes. Sepals 
and petals spreading, lip ereot from the base or foot of the oolumn, 
base saccate or with a short spur, lateral lobes embraoing the oolumn, 
midlobe spreading, usually recurved, disk orested. Column short or 
long, top oblique entire, anthers 2-oelled, pollinia 2 or 4, sessile or with 
a short stalk. 

* Lip longer than broad, side lobes short or 0. 

Stalk of raceme with broad, loose sheaths, racemes 

many and rather densely-flowered • •A see #•* a* • 1. E. ochreata. 

Stalk of raceme with large acuminate sheaths, bracts 

very long, powers large, in a few-flowered raceme. 2. E. herbacea . 

* * Lip broader than long, side lobes short or 0 ... 3. E. prqtensis. 

* * * Column produced into a foot, lateral sepals 
on the spur of the lip, flowers large, very 

variable in oolour 4 E. nuda, 

1. UcioPHtA oohbeata, Lindl. FL Br. lnd. VI. 2 ; Dais, and 
Gibs., p. 265. 

Stem stout. Leaves 8 to 5, elliptic acuminate, many-nerved, sessile. 
Scape stout, up to a foot in length, with broad loose sheaths, racemes 4 
to 5 inohes long, dense,' cylindrical, bracts lanoeolate, as long as the 
ovary, flowers membranous, sepals f inch long, linear oblong concave, 
petals flat, broadly ovate acute, lip broadly ovate, entire obtuse, serrated 
tod with the veins fringed, spur S small sac. 

Bsoorded from the Xonkan and North Kanaie by Law, DaleeU and others. 
It Is not taafaded hj Woodrow in bis Synopsis, Tbs colour of the flower is 
«t**^hyttst>sll«a* fleeter, I once rsoetved a specimen from Hr. O.D. 
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Mahaluxmivala, but this with my notes wss lost in May 1902. It probably 
flowers during the rains. 

2. Eulophu herbaoha, Lindl. FI. Br. Ind. VI. 2 ; Date. and 
Gibs., p. 265. 

Tuber round. Stem slender from 6 to 18 inohes long. Leaves 
lanceolate, many-nerved, 6 to 8 inches long, scape 2 to 3 feet, stout, 
sheaths large, long pointed ; flowers 8 to 10 on a ruoeme, about 3 
inches broad, bracts 2 inches long, twice the length of the stalk and 
ovary combined, sepals l£ inch long, linear lanceolate pointed, green, 
petals variable, oval or lanceolate acute or obtuse, many-nerved, usually 
white witli purple veins, Up white with yellow veins, ohovato oblong, 
side lobes small, roundod, midlobe ovate oblong, disk with many 
fringed nerves, spur vory short, blunt. 

Flowers during the rains. 

Distribution. — Konkan, Panch Mahals (Woodrow), Western Himalayas and 
Bengal. 

8. EuLornu prathnsis, LindL FI. Br. Ind. VI. 4, Dalz. and 
Gibs., p. 265. 

About 18 inches in height. Leaves , appearing during tho rains, 
narrowly lanceolate, three-nerved, one foot long by one inoh broad, 
scape racemose on its upper half, sheaths appressed, bracts short, ovate- 
lanceolate, sepals oblong, obtuse, 1£ inch long, brown, petals similar 
but shorter, f inch long, light yellow with brown tips, lip sessile, 
lateral lobes pale yellow, oblong, rounded, midlobe small yellow, with 
three irregular orenate nerves ending in orenate calli on the midlobe, 
spur conical, pointed. 

Flowers in the Deooan iu damp grassy pastures during the cold weather. 
Sir J. D. Hooker says that Lindley and the Bombay Flora err in describing 
this species as leafless when flowering They are quite correct. The leaves 
seldom make their appearance until August or even later. 

Distribution . — The Deccan and Konkan, 

Plate IV. — Etdophta pratensis 9 Lindl., Fig. 1. Upper part of 
flower shoot. Fig. 2. Upper part of leaf shoot. Fig. 8. Column 
(enlarged). Fig. 4. Anther and cap (enlarged). Fig. 5. Lip 
(enlarged). Drawn by Mrs. E. Siloock. 

4. Eulophu nuda, Wall. FI. Br. Ind., VI, 5; E. bicolor , Dal*., 
and Gibs., p* 264. 

Tuber green, often as large as the fist. Leaves elliptic, lanceolate, 
raceme up to 8 feet long, many-flowered, bracts about equalling tbe 
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ovary, flower $ about 2 inohes brood, exceedingly variable in ooloration, 
sepals linear, oblong aoute, petals shorter, many-norved, lip shorter 
than the sepals, lateral lobes low, rounded, mid lobe quadrate, channelled 
at tip, disk with about 10 raised lines, margins crisped. 

The following are descriptions of varieties of the flowers of this 
species found by Mr, Spooner and myself on the Belgaum Ghats : — 

1. Sepals dark velvety brown, narrowly margined with light 
yellow, aoute, one-third longer than the obtuse petals which are of a 
ruddier tinge. Lip of the same colour. Peduncle brown below, 
greenish above. 

2. Sepals green, longitudinal nerves purple, petals pale yellow, lip 
pink, lateral lobes yellow suffused with purple, nerves of disk and 
lateral lobes with purple ridges. 

3. Sepals green, slightly purple at base, petals a lighter green, lip 
altogether white, spur with a green suffusion. 

4. var , nov. SPOONERI. Sepals green, striated with purple, petals 
yellow, uniformly suffused with brown on the hack, lower half of the 
inner surface brown, lip rose purple, ridges on disk a darker purple. 

5. Sepals dark green, shaded with brown on both sides, the external 
surface almost purple brown, petals greenish white, striated with 
brown on the inner surface, base of the lip green, lateral lobes green 
striated with brown, midlobe white striated with purple, oentre of lip 
with a blotch of pale yellow. 

6. Sepals pale green, lightly shaded with purple brown on both 
surfaces, petals white, striated with pale green. Lip white. 

As variety 4 is perhaps the finest and most striking of" the series I have dedi- 
cated it to Mr. Spooner who has generously assisted me by Bending many 
rare orchids in flower. 

This species flowers in the month of May and is abundant in the forest of 
the Belgaum and North Kanara Ghats. Sir J. D. Hooker suspected that there 
must he more than one species, so great are the differences in the colour of 
the flower ; but, so far as I have seen, the plant varies but slightly in the form 
of the parts of the flower. The tubers vary considerably in sise, but that may 
be due to soil and age of the plant. 

DistHbttUon . — Eastern Himalaya, Assam, Khasia Hills eastward to Burma, 
the Weetent Ghats to the southward and Oeylon. 


(To be continued .) 
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SOME INDIAN FRESHWATER SHELLS. 

BY 

Gobdon Dalguksh. 

The fresh waters of India are particularly rich in Molluscan fauna, and as 
the hobby of shell collecting is a favourite one with many people, I venture to 
think that this paper may be of service to some of our members. The great 
drawback to collecting in India is the want of a good and well illustrated work 
on the subjeot. Our mammals, birds, reptiles, fishes and insects have been 
well studied as is shown by the series of excellent volumes on the Fauna of 
British India, but one of the most interesting branches of Natural History, 
namely, the Molluscs, have been somewhat neglected. There is an excellent 
work on the subject by Messrs. Theobald and Hanley, though now somewhat 
out of date, on the Land and Freshwater Shells of India, which contains 
beautifully coloured figures, but I fancy only second-hand copies are now 
obtainable and even these are very expensive and quite beyond the means of 
the ordinary student. My best thanks are due to Captain Peilo, R.A., for 
specimens and much kindly help, also to Messrs. Sowerby and Fulton for 
many interesting speoieB, and to Mr. Waterhouse, Librarian of the Zoological 
Library, London, for allowing me to consult works of reference, without tho 
help of which I could not have attempted this paper, and lastly to Mr. E. A. 
Smith of the British Museum for the trouble he has taken in naming specimens 
for me. 

Collecting Shells. 

For the formation of a collection of freshwater shells few implements are 
needed. These are : a water net, a small dredge, an iron hook attached to the 
end of a stout stick, and a number of chip boxes. The water net should con- 
sist of a strong iron rinjg to which is attached a bag of fairly thick canvas, the 
net, of course, secured to a stick of convenient length.* This will be found 
ndispensable for sweeping among weeds, and for capturing any stray snail 
that may be floating on the surface of the water. A dredge will be found 
useful for collecting bivalves which lie buried in the mud, and is made exactly 
on the same principle as that used by fishermen at home for oysters, etc. The 
hook will come in handy for drawing to the hank masses .of weed which 
should be thoroughly examined for small specimens entangled therein. For the 
capture of large Uniot (Mussels) out of arm’s reach the following method is 
recommended : Out a long stick to a fine point and carefully insert the pointed 
end into the inhalant syphon ; the animal immediately closes the valves of 
the shell, and with such firm pressure that it clings to the improvised fishing- 
rod and may be bodily withdrawn from the water. This method, which is 

• All the implements mentioned can be obtained from any dealer in Natural History 
Apparatus. The Army and Navy Stores in Bombay end Calcutta supply apparatus of^all 
kinds for the use of naturalist* 
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simple enough as soon as the eye has become accustomed to the refraction due 
to the surface of the water, has the advantage of not stirring up the mud, 
so that the water remains clear and other specimens are obtainable at the same 
spot. 0 

All specimens should if possible be collected alive, dead and worn ones be- 
ing of little or no value. They should then be plunged into boiling water; this 
causes instant death to the animal which may then be removed in the case of 
bivalves by the aid of a small blade and univalves by a stout pin. It will often 
be noticed that many shells have on them a green slimy growth. ThiB to a 
great extent may be removed by careful brushing with an old tooth-brush and 
plenty of hot water. Some collectors however prefer to leave this growth. 
All that is now necessary is to set aside the shells to thoroughly dry. Bivalves 
after the death of the animal are apt to gape apart. The two valves must 
be drawn together by binding cotton round and tightly securing, and the 
cotton should not be removed for some days allowing the ligaments of the 
shell to thoroughly dry. For very small bivalves where binding is not possible 
a strong oement should be used. Many of the univalves as Vivipara and 
AmpuUaria have a horny covering (operculum) at the mouth of the shell. As 
this adds to the value of the specimen it should be carefully removed from 
the animal and placed in its natural position within the month of the shell 
with a little oement on a plug of cotton wool. 

Arrangement of a Collection. 

For the display of a collection of shells a cabinet is the best medium, the 
drawers being divided into a number of partitions of different sires. The 
larger specimens are then laid pn cottonwool placed in the divisions. For 
smaller and more delicate specimens glass top boxeB are very nice and help 
considerably to give more show to a collection. Every specimen should of 
course be labelled as recommended below. As many of us in India, however, 
have no settled abode and are liable to be transferred at a moment's notice, a 
cabinet becomes somewhat of a nuisanoe in transit and unless specimens are 
securely packed they are likely to get broken. For my own part I much prefer 
to have all my shells in chip or pill boxes. Very useful boxes for the storage 
of specimens ore sold by most dealers and known as “ purple shouldered” boxes. 
These arc nested and ere of various sices, the most useful all round sixe 
being 2" in diameter. They are in every way vastly superior to the ordinary 
chip box, being made of stout cardboard and much stronger. These boxes, 
together with the specimens they contain, arc easily packed into quite a small 
space and there is no risk of breakage during a journey. The boxes have 
white tops to the lids. On this should be written the name of the shell, 
locality, date, and name of collector* A corresponding ticket should accom- 
pany each shell inside the box. It is also important to add one or two other 
items such as altitude, whether found in a small pond, stream, river, or lake, 
and any pther detail that may fir ike the collector. 

% latter. Ketand History of Common Aatsuda 
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Life Histories. 

Among the OatUropoda, one of the largest families are the Limnceidee or 
water-snails as they are commonly called, and are found in more or less abun- 
dance in all ponds, lakes, and river*. Like land -snails they breathe air and 
frequently come to the surfaoe to obtain this. Other species of Gaeteropoda 
on the other hand breathe dissolved oxygen by means of gills which are 
situated beneath the shell. 

The Limntridc* are hermaphrodite, but 4i the male and female apertures are 
separate from one another, the latter being situated beneath the mantle flap 
some distance from the former, which is placed as in Helix”* The eggs of 
Limn&a are deposited in long jelly-like masses and fastened to water weeds. 
In aquaria Limnnea will be found very useful devouring the green scum that so 
thickly adheres to the sides, and they moreover help to keep the water fresh 
and pure. 

Vnio may bo taken as a typical bivalve, and the life history of this is 
extremely curious and interesting. If an ordinary pond mussel be examined 
closely when at rest in the water, at the auterior part of the shell the mantle 
folds will be seen slightly projecting their edges forming two short tubes. 
These are known as the inhalant syphon, and it is through this the animal 
breathes and feeds. Immediately above the inhalant syphon will be Been a 
short tube known as the exhalant syphon through which all waste matter is 
expelled. The large fleshy organ protruding from the front of the shell is 
known as the “ foot ” by means of which the animal moves and buries itself in 
the mud. It has been roughly estimated that the rate of progress in a year ia 
one mile. Mussels are extremely sensitive to vibrations, and if some be kept 
in a bowl a heavy foot-fall near at hand is suff oient to cause every individual 
to immediately close its shell, and this is due to certain powerful muscles 
which will be found on dissection adhering to the shell, and indeed so tightly 
are the valves closed as to render the opening of a live mussel an impossibility 
without breaking the shell. The sexes are separate, rarely hermaphrodite, and 
it is said females are more abundant than males. There is no union of sexes. 
The spermatozoa of the male is discharged into the water and carried by ciliary 
currents into the inhalant syphon of the female. The eggs pass into the gill 
plates which serve as brood pouches. Young mussels when first hatched fix 
themselves to the tail or fin of a fish and the n form a cyst which completely 
covers them, and thus for a time live as a parasite feeding on the tissues of 
their host. Eventually the cyst withers and the young mussel drops off to 
lead an independent life like its parent. 

Economic Uses. 

As an article of diet, freshwater mollusos are of little or no importance to 
mankind. Their shells, however, are used extensively for the manufac- 
ture of lime* and the gathering of them for this purpose is an industry oarried 
on in many parts of India. Some of the Unioi produce pearls of some value. 

* Latter* Kstnral History of Borne Common Animals. 
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One Indian species, namely Unio favidens, is especially so noied. In Great 
Britain a few of these pearl fisheries still exist in parts of Ireland and Scot- 
land, the mussel producing these being Unio margartifer. We read that the 
Tay fishery was at one time very productive, and in three years pearls were 
obtained to the value of £10,000. Mother-of-pearl is rarely if ever obtained 
now from freshwater mussels, this industry having subsided owing to the 
large numbers of pearl oysters ( Meleagrina margattifera) used for that purpose. 
Nevertheless many Indian species of Unio are especially rich in brilliant nacre. 

In the descriptions of the following shells I have purposely avoided many 
technical terms which are so often puzzling to a beginner, but this has not 
always been possible, hence the following explanations have been added for 
the benefit of those who are not experienced in fi shell lore ” by which a 
shell is described. 

Take a shell of any snail and observe : 

(1) An aperture or mouth . 

(2) The lip bordering the mouth. 

(3) The nucleus or apex of the cone is the oldest part at the top of the 

spire. 

(4) Lines of arowth are transverse ridges parallel to the mouth and indicate 
successive positions of the mouth during the growth of the shell. 

Take a shell of a Unio and observe — 

Outer surface — 

(1) The shape. 

(2) The umbo , the oldest part of the valve of each shell lying close to 
the hinge line and about a £ of the length of the shell from its anterior 
end. 

(3) Lines of grovjth are concentric curves on the surface of the shell mark- 
ing growth stages. Each line was at one time the margin of the shell. 

(4) The ligament connecting the two valves together along the mid- 
dorsal line. 

Inner surface — I. — 

(1) The white pearly appearance. Here lines of growth are visible 
but not so readily distinguished as on the outside. 

(2) The teeth. Two shelly ridges just under the ligament, the Hinge teeth. 
Two shorter projections at the posterior end, the Posterior teeth, 

ll.— Muscular Impressions, 

These are slight depressions on the surface and mark the place of attach- 
ment of the animal to the shell* 

(1) Anterior adductor impression. — Is a large oval depressed area close to 

the anterior end of the shell and near the dorsal edge. 

(2) Anterior retractor impresston.—ftmoU and continuous with the posterior 

border of the anterior adductor impression, 

(3) Protractor impression — A small impression behind the lower part ot 

anterior adduotor impression. 
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(4) Posterior retractor impression.— Small and continuous with the upper 

and anterior edge of adductor impression. 

(5) The Pallid Um is the line of attachment of the mantle to the shell 

running almost parallel to the ventral edge of the shell. 

Structure of Shell . 

(1) An outer coloured “ Periostracum ” or skin, 

(2) A middle or prismatic layer jvhich is densely calcified. 

(3) An inner nacreous or pearly layer often highly iridescent. 

The following shells are the more common kinds the collector is most likely 
to meet with, and the descriptions and measurements are taken from specimens 
in my own collection. All measurements are in millimetres and must only be 
regarded as approximate, though 1 have taken especial pains to select only 
adult specimens. 

GASTEROPODA. 

NEMTIDJC. 

Neritina perotetiana (Reolux). 

Shell . — Thick with very small spire. Operculum shelly. Underside ex- 
panded and flattened above the mouth. 

Colour . — Above dark brown to black. Flattened portion whitish. 

Length.— 11. Hill streams in the Nilgiris. 

VlVIPABIDJE. 

Vivipara bengalettsis (Lmk). 

Shell. — Conical. Whorls five. Operculum shelly. 

Colour ,— Greenish banded very strikingly with reddish brown. 

Length . — 36. 

This is an exceedingly common shell, especially so in Bengal, being found in 
all rivers and marshes. All the Viviparidce, as the name implies, are vivi- 
parous and the young shells have rows of epidermal cirri, 

V . disti wilts (Mdll). 

Shell.— Conical, operculum thick and horny. Whorls 4. 

Colour,— -Green when clean but often eroded with a slimy growth. Some 
specimens I have are of a clear amber colour, but this may be due to decay os 
they were all picked up dead. 

Length.— 2Q. Found in same situations as the last. 

V 0 pratmorea (Bens). 

Stall. -Conical. Whorls 4-5, Operculum thick and horny. 

Colour.— A uniform olive-yellow, A brown thin line round the lip. Marked 
with faint line chiefly on underside. 

Length. — 26, 

V. ce glottic a (Dohrn), 

Stall.— ‘Conical. Lip acute. Whorls 5, Operculum very thick. 

Colour— A uniform reddish yellow. Lip black. 

Length.— 23. Island of Ceylon. Common, 
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V, oraesa (Hut). 

Shells Globular. Lip rounded. Whorls 4. 

Colour.— Whitish yellow. Lip blsok. Inside mouth pale greyish blue. 
Length . — 23. 

AlfFULLABIIDuR. 

Amputlaria globoea (Swain). 

Shell — Globular. Spire very small and rounded. WhorlB 7, gradually get- 
ting smaller until hardly distinguishable towards spire. Operculum tbiok and 
ahelly. 

Colour v — -Greenish olive marked with faint lines of dark green. Lip whitish. 
Length,— 71. 

One of the most characteristic of Indian freshwater shells. 

The animal has a long inourrent syphon formed by the neck lappet. Am- 
pullaria is found in lakes and rivers and during drought retires very deep 
into the mud, passing the time in & state of torpidity. Eggs large and enclosed 
in capsules. 

A, earinata (Swain). 

Globular. Second whorl distinctly flattened at top. Whorls 6. 
Operonlnm thick and shelly. 

Colour.— Olive brown. Broad black outer lip. Whole shell often very 
faintly streaked with white. 

Length.— 61. The South of India. 

A . nux (Beeve). 

Shell. — Globular. Tip rounded and often so eroded as to make it impossible 
to distinguish the number of whorls. Operculum thick and shelly. 

Colour .— - Yellowish brown. Lip whitish. 

Length,— 27. Mountain streams in the South. 

MELANIIDwE. 

The Melaniida are found in river# and lakea throughout the warmer parts 
of the world. They are sometimes viviparous. The spire of . the shell is 
often very eroded, due to acidity of the water. They are all operculate. 
Melania elegant (Bens). 

Shell — Turretted and spiral. Whorls 7. 

Colour, — Olive yellow, merited with brown wavy markings. 

Length. — 19*5. 

M , tuhereulata (Miill 
Slender, tip of spire acute. Whorls 10, 

Colour,— As in the last but may readily be distinguished from it by its larger 
rise and slender appearance. 

Lengths-* 86 . 

Thit species has probably a wide range in the Bast, and I have specimens 
from Madras and Japan. 

» 
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LlMSiRlDwE. 

The animals of this family hare ail very thin horn-coloured shells. They 
lower themselves from aquatic plants by a mucous thread and ascend in the 
same way. They oan often be seen gliding beneath the surface of the water 
shell downwards, and in cold weather and drought hybernate. 

Limnma amygdala s° (Tras). 

SMI.-— Spiral. Whorls 4, mouth very large. Lip acute. Spire small. 

Colour.— Yellowish. Extreme tip pink. Length 28. The only specimens of 
this shell 1 possess are from Bombay. 

L. ru/eecene (Gray). 

SMI.— Slightly more slender than the last. Whorls 4—6. Lip aoute. Spire 
•mall. 

Colour.— Yellowish with a pinky tinge. 

Length. SO. 

According to Mr. E. A. Smith this is only a variety of L. acuminata (Lam). 

L. acuminata (Lam). 

Differs only from the last in having a blunter Bpire. 

L. pinguin (Dohrn). 

Shell.— As in the two last. Mouth smaller. Whole shell baving a tendency 
to curve to the right. Whorls 6. 

Colour . — A clear amber. 

Length. — 21. I have specimens of this from Madras. 

L. bulla (Bens), 

SMI — Having a more rounded and stumpy appearanoe than any of the 
above mentioned. Mouth fairly wide. Whorls 6 — 6. 

Colour. — Yellow. 

Length . — 23*6. 

Planorbie indicue (Bens), 

Shell.— Many whorled. Mouth crescentic. 

Colour.— Bluish grey. Inner lip white. 

Length.— 18. 

P. exuetut (Desh). 

Shell.— As in last. Upper surface ribbed. 

Colour.— Yellowish white. Inside mouth white. 

Length*— 18. Pretty well distributed throughout India. 

Planorbie eompreeeue (Hutton). 

5 Ml. -Small, very compressed, many whorled. Mouth oval. 

Colour.— Yellowish white tinged in parts with grey. 

Length.— 8. Commonly distributed. Planorbie may be found frequently 
adhering to the under surface of water-lily leaves. 

♦ It is doubtful If L. acuminata and amygdalut can be regarded u distinct species but 
rather as varieties of It. rufetom*. In giving them full specific rank I am following the 
nomenclature adopted by Meters. Sowerby and Pulton. 
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PELECYPODA. 

UnIONIDjK* 

Shellt of this family are regular, equivalve, closed. A nacreous struotore. 
Penostraoum often thick. An external ligament large. Well developed hinge 
teeth. 

Animal with mantle margins united between siphonal orifices. Organ of 
locomotion, the “ foot ”, large. Hexes distinct. Of universal distribution in 
lakes, ponds and rivers. 

Onto corrugafue (Smith), 

SMI ,— Roundish tapering towards anterior. Hinge thiok and prominent. 
Outside of shell thick and olive brown, sometimes greenish. Umbo often 
eroded. Interior white with iridescent hues. Hinge teeth large and thick. 

Length. — 48". 

V. caruleue (Lea). 

Sh$ll . — Somewhat oval, lengthened. Hinge not so pronounced &b in the last. 
Teeth small. In colour this species varies. Some I have are externally olive 
yellow, others again are a beautiful bluish green. Interior bluish white. 

Length . — 66*6. 1 have specimens from Tirhoot, Cachar and Delhi. 

U.flavuhns (Bens). 

SAsH.-Oval, thiok, hinge well developed. Whole shell very thick. Exterior 
a mixture of brown green and yellow. Interior of shell yellow in some, 
salmon-pink in othera. Hinge teeth thick. Posterior teeth serrated. Aductor 
scars very pronounced. Umbo as a rule eroded. 

Length . — 52*5. I have specimens from Calcutta, Tirhoot and Cachar. 

V. marginal is (Lk). 

Shell.— When adult large, oval. Hinge large and thick. Exterior a brownish 
black in some specimens, olive brown in others. Hinge teeth large and vary 
iridescent. Posterior teeth thick and fluoly serrated. Whole interior surface 
very iridescent. In a number of specimens I have examined they all show 
small pearly outgrowths towards anterior. One specimen I have, given me by 
Capt. Peile and collected at Poona, the whole inside of the shell is orange 
yellow. 

Length . — 86 to 9& I have specimens from Calcntta, Poona, Cachar and 
Tirhoot. 

U' lamellatue (Lea), 

SheiL— Thin. Teeth small. Exterior olive brown. Interior very iridescent*. 

Length t —S3' 

U. eikhimenm (Lea). 

fJtall.—Somewhat oval. Hinge very well developed. Exterior greenish and 
olive brown. Posterior teeth well developed. Interior bluish white* 

Length'— 36 * 5 , 

U' critpiinlcaiut (Bens). 

fiise small* Exterior very vouch serrated. 
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Colour * — A clear greenish yellow. Shape somewhat oval. Teeth well 
developed. Interior a dear white and very iridescent. 

Length.— 29^5. A very beautiful little shell. I have only been able to examine 
one specimen, but this appears to he quite adult. 

CorUoula oocidem (Bens). 

Shell. — Orbicular, furrowed* Epidermis polished. Lateral teeth elongated. 

Colour . — Greenish yellow. Umbo purple. Interior purple. 

Length.—* 16*6. 

C. stria tella (Desb). 

Shell. —In shape not differing from the last in any marked degree, being 
perhaps slightly more robust. 

Colour.— Variable. Some I have are greenish brown ; others purplish grey 
externally, greyish purple internally. One specimen I have, kindly given to me 
by Captain Peile, was taken in hot springs at Kopili river at 2,000 feet, and has 
the whole umbo much eroded and eaten away. 

Length. — 20 . 
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NOTES ON SNAKES COLLECTED IN FYZABAD. 

By 

Majob F. Wall, o.m.z.s. 

Climate . — F yzabad enjoys a first-rate cold season whioh may be 
said to extend proxlmately between the 1st November and the 28th 
February. Even at the coldest period, however, the sun shines hotly 
for many hours in the day, and one would expect sufficiently to 
entioo snakes abroad to bask, and revel in its genial rays. The figures 
in my table of seasonal abundance show that but few are abroad at all 
during tho cold months, and though when out duck-shooting I 
occasionally saw a snake, and usually a Tropidonotus piscator in the 
jheels, the majority that came in to me during that time had been 
disturbed during some earth work. 

The hot season, which is one of average drought, ended in the year 
1905 on tho 1st of July when heavy rains began. In the year 1906 
the rains broke on the 18th of June. 

My residence in Fyzabad oovered a somewhat broken period of 23 
months, but 4 months’ absenoe on leave makes the aotual time spent in 
making my collection 19 months, and of those fully 8 were embraoed 
in two cold seasons. 

My sum total of speoimens amounted to 704, but this large total 
only inoluded 18 different speoies, one of wbioh proved to be new to 
Boienoe (Bungams walli). 

With very few exceptions (say a dozen) everyone of these specimens 
were oaptured in cantonments or close at hand. Perhaps a diameter 
of 3 miles would cover the area productive of this total. 

Only 8 speoies were poisonous, the aggregate amounting to 107. 
About 2 speoimens in 18 therefore were poisonous. 

1 specimen in every 11 was a oommon krait ( Bungants eandidus), 1 
in every 88 a Wall’s krait ( Bungarus walli), and 1 in every 18 a 
cobra (Naia iripudiaru). 

Snakebite . — The only cases of snakebite that came to my know- 
ledge were five. In these cases 1 trooed the offender, and it proved to 
be Tropidonotus pmatar on three occasions, and Lyoodon avdicus 
on two occasions, both harmless species. 

I saw another case reputed to be one of snakebite in the Cantonment 
Hospital. The offender had not been captured, and I expressed the 
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opinion that the bite, if inflicted by a snuke at all, was caused by a 
harmless kind. The man showed no symptoms of inoculation by snake 
venom, and speedily recovered when reassured as to the nature of the 
wounds. One case only that I heard of was probably one of snake* 
poisoning. I was absent from the station at the time, but the medical 
officer who attended, and was called in only when the man was in the 
act of expiring, related the conditions which made a diagnosis of snake- 
poisoning extremely probable. The Cantonment Magistrate very kindly 
furnished me with the reputed fatalities from snakebite in the Cantonment 
for a period of ten years, and though they appear astonishingly few when 
one oonsiders the large population of poisonous snakes and tho numbers 
of barefooted people in Cantonments, it is a fact that the figures 
returned for this station represent a mortality more than twice the 
averago for the whole of India. Recently a question was put in the 
House of Commons asking the snakebite mortality for India, which 
elicited the following figures from Mr. Morley for thirty years up to 
1905. The average in the first decade was 95 *5 per annum per million, 
for the second 100*9, and for the third 98*1, ue., 98 per million for 80 
years. It will be seen that in ten years in Fyzabad Cantonments 11 
deaths were returned as due to snakebite. 


Deaths from Snakebite in Fyzabad . 
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According to the Census of 1891 the Cantonment population was 5,846. 
This for five years amounts to 26,730. The population in 1901 was 
6,096, so that for five years the figures are 30,480. 


The aggregate population for this decade may be taken, therefore, 
as 57,210# 

11 deaths in a population of 57,210 works out to about 198 per 
million. 






Tabular Liit of 7 04 Snakes collected in Fyzabad, 
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TvFHLOFimfi. 

Typhlops braminus. 

I obtained many specimens but failed to register many of them, so 
the total shown in my list is considerably below the mark. 

The 8 specimens obtained in July 1906 were all reoovered from the 
stomaohs of young Kraits (B. candid us), whioh seem to subsist in the 
main on these defenceless little creatures. 

BoiDiE. 

Python molurus. 

A single young specimen was captured by fishermen in September 
1905 cither in or about the river Gogra, and was kept for some time 
as a pet by a lady, but refusing dainty offers of food died after a few 
weeks. Here I may mention that Mr. Prince, of the 85th Regiment, 
when out shooting in the United Provinces in an adjoining district, 
encountered and killed a gravid female on March 9th, 1906. It 
measured 18 feet 8 mohes, and contained from 50 to 100 eggs the size 
of goose eggs. 

ColubbidjE. 

Xenochrophis cerasogaster. 

Of this extremely handsome species, for which 1 think the name 
“ Painted Keelback ” would be most appropriate, 1 obtained 91 speci- 
mens, and it is very remarkable that though it is evidently so 
oommon in this locality 1 was resident in Fyzabad for 22 months 
before I obtained my first example. 1 must, however, remark that 
August 1906 provided me with all my specimens, and that in August 
1905 I was in the Hills. Of this large total 85 were brought me on 
the 6th August, the oause of this large and sudden influx being attri- 
butable to extensive floods whioh inundated many miles of country in 
the immediate vioinity, so that every knoll that remained above the 
surfaoe of the water was abundantly tenanted with every Bort of 
refugee, from animals the size of nilghai, cattle, pigs, eto., to those as 
diminutive as ants. Snakes literally swarmed in every direction, and 
many hundreds must have met an untimely death besides those that 
were brought in to me. 

All the specimens at first oame from the banks immediately bordering 
the water, but a few days later some specimens were sent to me whioh 
had bean encountered in and about Gantonments and even in habitations 
a little distance removed from the water. 
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Of the 91 specimens only 11 exceeded 2 feet in length. Seven of 
these were females, 8 males, and l was not. sexed. The largest male 
was 2 feet If inches, and the largest female 2 feet 6£ inches. 36 
weremot sexed, being either liberated, mutilated, or decomposed. Of 
those sexed 20 were males and 35 females. 

No temale was eggbound ; the breeding season was evidently past. 

The secretion of the anal glands in both sexes is pale yellow in 
colour. The male olasper is thickly set from base to extremity with 
small reonrved daw-like processes. 

The young of this year measured in August from 8£ to 11^ inches. 

The navel involved 2 or 3 ventrals in 3 females, 12 ventrals inter- 
vening between it and the anal shield in 2, and 13 in 1 specimen. 

The young of last year varied from L foot 8| inches to about. 1 foot 

inches, so that they grew about 7 inches in their first year. 

Food . — X found many with a material in gastro too digested to 
recognise, until I found one with a freshly ingosted shrimp, when I 
realised from the colour, texture, and fishy odour the true nature of 
the contents of other stomachs. 

Habits . — From what has already boon said of the circumstances attend- 
ing the capture of my specimens, it is very evident that the species is 
aquatic or subaquatic in hubit, a fact endorsed by the nature of its food. 

Many of these specimens were brought alive, and undamaged, and I 
found them very quiet inoffensive little creatures, both young and old 
alike. They tried hard to escape, but when molested repeatedly 
betrayed alarm by erecting the body, and nervously protruding the 
tongue in the manner so typical of snakes. This organ is red at the 
base, and has black tips. 

During erection the head and forebody are carried in a manner 
reminding one of a camel, and sustained in this attitude whilst the 
creature rhythmically inflates itself in usual anguine fashion, but it 
does so only to a moderate degree. During this effort the relatively 
constricted neck and forebody become more apparent and the body is 
seen to be fusiform in figure. I rarely succeeded in provoking one to 
bite, though they evinced much objection to being gTasped. 

Colour * — It is one of the most strikingly beautiful snakes I know. A 
moss-green hue often very bright in quality adorns the crown, and merges 
laterally into ohooolate or cardinal This chocolate or cardinal forms 
a postocukr streak abruptly limiting the bright canary or white of the 
14 
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upper lip, and passes down the body along the flanks. In all the young 
the upper lip is glossy white, but this invariably changes so as to 
become a canary yellow in the adult. The lower lip is glossy white, 
more or less finely mottled with cardinal or chocolate, especially about 
the sutures. 

A crimson eye emulates the ruby in the brilliunoy and softness of 
its colour and the charm of its setting. The hotly dorsully is uniform, 
or nearly uniform olive-green of various shades, in which some darker 
spots are sometimes obscurely visible. Sometimes a more or loss dis- 
tinct lighter olive-green streak runs along the confines of the 5th and 
6th rows above the vontrals. A well-defined flunk lino bright yellow in 
adults, white In young, runs along the edges of the ventrals and is 
continued almost to the tail tip. This is bordered below with a rt?d or 
cardinal lino, beginning in the nock, and ceasing at or before the vent. 
The contrast and definition of this dual band reminds one of a gay 
hat ribbon. 

The belly is uniformly black posteriorly in the young, especially 
beneath the tail, but becomes more and moro abundantly mottled 
with white anteriorly. In the adult the black is less protracted 
anteriorly, frequently merges to a crimson brown, or bright maho- 
gany, and the white dappling is more extensive and pronounced. In 
specimens about to slough the rod hues appear lilac. 

The pointed snout and pronounced canthus rostralis deserve special 
mention, also tho very unusual distonsibility of the integument beneath 
the chin. Here the intervals are broader than the shields, and scales 
themselves, a feature whioh seems to me should argue a gastronomic 
taste for relatively large creatures, whereas this is not supported by fact. 

Among the head shields the temporals are remarkable, perhaps 
unique among Indian snakes. They are elongate, and disposed in two 
oblique series of 3 each, the anterior being the larger. 

The penultimate supralubial is also remarkable in touching but one 
temporal. 

In a few specimens a few of the suboaudals were entire, the 3rd and 
4th in one, 3rd, 4th and 5th in one, 4th and 5th, 8th and 9th in one, 
and 28th and 29th in another. The supral&bi&ls were abnormal in one 
or two. They were 9 with the 4th and 5th touching the eye in one, 
and 10 with the 5th only touching the eye in another. Both these 
aborrant features were present on one side only, 
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The scales two heads lengths after the head are 19, at mid body 19, 
and two heads lengths before the vent 17, The absorption from 19 to 
17 rows is brought about by a disappearance of the 4th row above tbo 
ventrals, which becomes fused with the 3rd usually, sometimes the 5tb. 

Tropidonotus piscator* 

Of this I obtained 131 specimens. As notecl by mo in other 
stations it is very little in evidence during the hot season, but emorgos 
from retirement as soon as ever tbe rains break, and is then as abundant 
here as in other parts of India. I obtained two in May and one in 
June, J 905, and none at all during the hot season of 3900. All the 
other specimens were brought in after the rains were established. 
This species was responsible for three bites inflicted by snakes that 
1 was able to trace to their origin, and in this connection it may he 
of interest to remark hero how impossible it is to judge from the 

impressions of tbe tooth whether a bito has 
boon inflicted by a poisonous or non -poison- 
ous species. To hazard a guess under the 
circumstances is quite unjustifiable. 1 givo 
the patterns of the wounds inflicted in two 
cases, drawn by mo with extreme care. 

A specimen I found one day whilst duck shooting had insinuated itself 
between some boards faoing tbe supports of a bridge, and died a 
miserable death. The fact that it bad struggled to drag its body 
through a fissure too narrow for it, instead of retracting it when con- 
scious of undue compression, argues a very feeblo intelligence. 

Sexes . — Of 44 individuals sexed , 25 proved to be females and 1 9 moles* 
Breeding , — Only one gravid female was captured. This con- 
tained 47 eggs, of an inch long, on the 22nd February. 

Hatching. ~ Though I got no hatchlings in either year before July, 
the size of some of the specimens I obtained in that month compared 
with the measurements of the young when hatobing, and the rate of 
growth, both of which I am fully acquainted with, leave no doubt that 
they must have emerged in June or earlier. In July 1905 I obtained 
six, varying from 8f to 10$ inches, and in July 1906, seventeen speci- 
mens ranging from 8 to 12$ inches in length. 

Some of tbe very young were extremely active, struck out, and bit 
fiercely, and actually jumped off the ground in their endeavours to 
elude capture* 
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Food . — 7 examples had fed recently, A single frog had formed the 
meal in three oases, two frogs in one case, one frog and three toads in 
another, and one toad in another, A hatchling 10£ inches long was 
distended with tadpoles, of which I counted 8 or 9. 

Colour . — All the specimens were with black or blaokish spots. In 
some these spots wefe very large, in others about the size of the intervals, 
whilst in others they were much smaller. Every variation botwoen these 
three types was met with. In some the spots were very black, 
giving off a bluish sheen on reflected light, in others they were 
sombre black, and in others again very obscure. The intensity of the 
black appears to bo chiefly, if not entirely, dependent on the 
interval which has elapsed since the last desquamation. In no in- 
stance was there a suspicion of red adornment. 

Tropidonotm stolatus. 

156 specimens came into my hands. I sexed 118, and found 57 
males and 61 females. They were most abundant in the rains, but 
during the hot season of 1905 I got 2 in March, 3 in April, 4 in May, 
and 10 in June. 

Breeding .— I obtained in all 18 gravid fomales — 14 in the month of 
July and 4 in August. 11 was the maximum number of eggs, 3 the 
minimum. One of these specimens brought alive I kept, and she 
deposited a single egg on the 7th, and 10 more on the 13th of July, 
In all the other oases the mothers were dead, and the eggs found 
in abdomina . 

On the 30th of July 1906 some sepoys in my regiment brought 
me two specimens which they told me they had found fighting. 
They proved to be a male and a female, the latter heavily gravid 
with 10 eggs in an advanced degree of maturity. Whether this young 
gentleman was pushing his attentions too far, and really provoking the 
expectant dame to a righteous indignation and exhibition of temper, 
must remain a matter of conjecture, but it seems to me the probable 
explanation of the incident. They were described as confronting one 
another, and rearing up their bodies, and this behaviour had been 
witnessed some minutes before they were rushed upon and captured. 

Food.— Several specimens had freshly fed. One contained a small toad 
(Bufo andersonii ), and all the rest frogs. One 1 found had swallowed 
3 small Mhrohyla ornata , and another a single frog of the same 
species, Another had dined off Rana ttgrina , and another was discuss- 
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ing a Rana brtvicep*. In the last instance the frog disadvantageous^ 
seized was still alive, but a large rent in his side through which much 
lung substance was protruding, told its own story. 

In one case the meal was too for digested to recognise except that 
it was batrachian in character. I am surprised to see on consulting 
Mr. Boulengor’s Catalogue (Vol. 1, 1893, p. 253) that ho remarks on 
the labials of this species : u Eight upper labials normally, third, fourth, 
and fifth entering the eye,” 

This I found true with many exceptions however (10 out of 50) 
of my Oannanore specimens, the exceptions in almost every case having 
seven labials with the 3rd and 4th only touching the eye. It is rather 
curious that in Fyzabad tho rule and the exceptions characteristic of 
Cannanore specimens, are reversed. Thus in Fyzabad examples, where 
I have recorded the labials, 66 are peculiar in having seven labials with 
the 3rd and 4th touohing the eye, and but 21 have eight labials with 
the 5th also touching the eye. In 2 examples the labials were eight, 
with the 4th and 5th only touohing tho eye. 

Colour . — Every one of the Fyzabad specimens wero what I stigma- 
tise the blue variety. In those the overlapped edges of tho scales are 
blue. I never saw any rod adornment either beneath the scales, on the 
neck, or on the belly, with the exception of the slight and obscure 
roseate streak that so often passes along the flanks where the ventrals 
meet the last row of costals. 

Helicopg schistosui. 

I obtained all my 8 specimens in the month of August. 5 of these 
wero females, 3 males. 

It is to be noted that the ventrals in these specimens ranged between 
145 and 157, whereas in 18 specimens I obtained in Bangalore they 
vary from 139 to 149. There is therefore a deoided tendency for those 
shields to exoeed those of southern examples. Added to this one 
very notioeable feature in my Fyzabad speoimens was the oomplete 
absence of the red line which in southern speoimens runs along the 
confines of the 5th and 6th rows above the ventrals where the scales 
number 19; the 4th and 5th where the scales are 17. All these 
Fyzatod specimens had bright yellow underparts. I think these 
speoimens may be taken to constitute a local variety. 

All the speoimens came from tho neighbourhood of the river, 8 of 
them during flood on the 6th of August. The two smallest examples 
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are evidently young of the year. I have arranged these speoimsns in 
tabular form as follows : — 
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7 supralabials on the right side, the 3r<] 
and 4th touching the eye. 13 ventral) 
between the navel and the anal. 

9 

2' 0*" 

5£" 
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67 



Lycodon striatus . 

I obtained 13 specimens. 7 of these were males, 4 females, and in 2 
instances the sex was not noted. Two or three of these speoimens were 
brought in alive and unhurt. They proved to be very timid, never 
attempting to bite when handled. They betrayed alarm by flattening 
their bodies on to the ground, and when molested buried their heads 
beneath ooils. If after this exhibition of fear, one eye could still be 
discerned beneath the ooil and an object was advanced towards it, by a 
brisk contortion the snake whisked its body round to shut out the danger 
from view. It was noticed, too, that frequently when bandied the 
creature convoluted itself, and held iiself rigidly so that it could be 
tossed into the air like a piece of knotted cane without disengaging its 
coils or relaxing its rigidity. 

Breeding .— Two very interesting matrimonial incidents came to 
notice* On the evening of the 3rd of August 1906 a female woe 
dislodged from ft small heap of kunkur while the Club road was being 
remetalled* She proved to be gravid, and contained two eggs can- 
si lerably advanced towards maturity. Early the next morning a male 
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was dislodged from the same heap, and it would appear that these two 
were cohabiting. 

More interesting still on the 14th August a boy brought me 3 eggs 
and a snake, and told me he had dug up the eggs, and that there were 
two snakes with them. One snake, the same as the one produced 
which was a male striatus, he said had escaped. Originally thero were 
4 eggs, one of which got broken. I inspected the spot, and found that 
this happy family party had been disturbed beneath the roots of an 
ixora bush some twelve inches or so beneath the soil. The story was 
corroborated by other coolies working at the same spot, and there is 
little doubt that these two were mates who had not dissolved partner- 
ship, though the fruits of their union had matured into eggs which had 
been discharged. This is quite in consonance with other records 
contained in my note books. 

The eggs struck me as being very remarkably large. A length of 
one inch for an egg in a mother, herself loss than 18 inches in length, 
which is what I measured the eggs in abdamina in the specimen of the 
3rd August, is remarkable. Tho measurements of one of the 3 eggs 
laid, which were brought me on tho 14th August, woro 1 X aoV 
Thoy were all equally large. 

Food — It will bo observed the food as in other Lycodons is mainly 
laoortine. 

I have arranged the notes on these specimens in tabular form as 
follows : — 


Date. 

H 

£ 

Length. 

i 

i 

i 

1 

a 

1 

Remarks. 

1904. 
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Found in brickwork of well. 
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47 

Unearthed while digging. 
Seven upper labials, the 3rd 
and 4th only tonching the 
eye. The tail of a skink, 
probably Mabuia dissi milts, 
In the stomach. 

10th May ... 

? 

••• 



... 

Much mutilated. Contained a 
skink ( Mabuia (UsrimiUs ) in 
the stomach. 
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Date. 

1 

ts 

t/J 


„ 

i 

i 

•i 

i 

j 

3 

Item arks. 

1905. 


i 

i 






20th July 
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Dislodged from heap of kunkur. 
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S 
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Lycodon aulicu*. 

I obtained 35 specimens. Of tho 32 sexed, 16 were males and 16 
females. They were as numerous during the hot months as m the 
rains, and though soaroer they were not quite absent in the oojd 
weather. 

A large number wore as usual caught in habitations. 

Two oases of snakebite were traceable to this pluoky and vivacious 
little snake. 

It is worthy of remark that all but two of these specimens were 
adults, and in this respect it differed from most of the other species, 
and especially TrOpidonotus piscator . (In the latter case large adults 
were in a very small minority.) Of 8 specimens that exoeeded two feet 
in length only one was a male. 

Food.— A mouse was taken on two occasions, and geokoes of the 
genus Hemidactylui furnished the meal in four other instances* The 
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tail only of a slunk (spec. Mabuia ?) had been swallowed by two 
examples. 

Breeding.— A malo and a female were caught together (not united i 
on the 9th of January in the bottle godown of the club. I found eggs 
in abdmnina once in March, once in April, once in June, and 
throe times in July, and obtained a hatchling 7% n long in Juno. The 
number of eggs varied from 3 to 9. 

Scale character *.— In no single instance was the anal entire. The 
contact of the prieoeiilur with the frontal though usual failed in several 
specimens. The upper labials (prone to more or loss inconstancy in all 
species) wore aberrant in some instances. They were 8 with the 3rd 
and dth only touching the eye on the left side in one specimen, and 
9 with the 4th and 5th only touching the oyo on the left, side in one 
specimen, and 9 with the 3rd, 4th, 5th and tith, touching the eye on both 
sidos in one specimen. 'Ihe vontrals show a decided tendency to exceed 
those in southern examples. My records of these shields, however, 
aro very imperfect. 

$ Vontrals 19# to 207. Subcaudals 62 to 71. 

$ „ 201 to 208 „ 62 to 69. 

In Oannunoro they were as follows : — 

$ Vontrals 177 to 186. Subcaudals 63 to 73. 

9 „ 192 to 20# „ 55 to 70. 

Colour . — All the specimens were of one variety, which if one 

excludes the spotted or unspotted condition of the upper labials I would 
refor to Mr. Boulenger’s variety D (Catalogue, Vol. I, 1893, p. 853). 
1 do not think any attention should be paid to the labial spots. 1 
find specimens otherwise identical in oolour, and marks show the uppei 
labials unspotted, and between this and the condition of largo central 
brown spots there aro individuals showing every gradation from a fine 
and sparse to a copious mottling of brown. Every specimen was 
oarred with yellow, usually a pronounced canary yellow, but sometimes 
with a faint yellowish tingo, but never pure white. 

Zamenis mucosus . 

Of this common species I had 80 brought in to me. Of the 76 
that were sexed, 43 were males and 33 females. They were most in 
evidence during the months of June, July and August, and in fact 
were source during the whole of the rest of the year. 

Of specimens exceeding 6 feet 6 inches in length 22 were males 
15 
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and but one a female, which was 6 feet 7£ inches long. 5 exceeded 
7 feet, the largest taping 7 feet 5 inches. 

It is ourious that so many adults should have come in and so few 
young. Only 9 specimens were less than 4 feet long, ami of these but 4 
were less than 3 and none less than 2 feet. 

A large specimen long was seen in broad daylight in 

conflict with a mongoose, near the Cantonment Magistrate’s Court. 
Attention was drawn to the spot by the disturbance in the grass, and 
the combatants were pursued, the mongoose disappearing, but the snake 
passed from the frying pan into the fire. 

Food. — Many specimens lmd recently fed, and their choice in diet was 
very variod. A single toad had been taken on four occasions, once 
the victim was Cacopvs nystoma , and thrice Bufo anderwnii . A single 
frog furnished the meal twice, on both occasions Rana tigrina . Re- 
mains of frogs were found in another. One hud swallowed 3 large 
chicks, two of which were in the stomach and one in the gullet, and the 
fledglings egrets judging from ingested shell. One contained a gecko 
in oastro , and had just seized and killed a fledgling in a bush. Another 
contained a frog and two toads ( Bu/o andersonii), and another glutton 
had dined on a young tortoise, a lizard of the genus Caiotes , and a toad 
( Bufo amlersonii). 

Breeding . — In Vol. XVII of this Journal (pp. 267 and 278), I 
mentioned two incidents which occurred at Fyzabad which showed 
that pairs were cohabiting, and enjoying one another’s companionship, 
though the female contained eggsinanadvaujoed stage of development. 
I obtained 12 gravid females which contained eggs in various stages of 
maturity. One was captured on the 20th of June, ten in July, and 
one in August. The maximum number of eggs in a clutch was 16, and 
the minimum 8. A clutch of eggs obtained on the 8th of August, 
found with a parent snake, hatched on the 1 1th September. The 
details of this very interesting event formed the subject of a separate 
note in this Journal {Vol. XVII. p. 1038). 

Scale character — It is interesting to note the variation in the 
range of the ventrals, and subciuulals, whioh occurs locally in the same 
species. I have already alluded to this in dealing with other species 
in this piper. 

In this species there is a very noticeable tendency for the subcaudals 
in Fyzabad specimens to fell short of the number in Oannnnore 
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examples. My records, I regret to say, are rather meagre, bat this 
tendency is marked, as will bo seen from the following : — 

Fyxabad. 

8 $ Ventmls ... 192 to 207. Sukcandals 100 to 126 

8 9 „ ... 191 to 206 „ 108 to 115 

Oannanore. 

4 $ Ventrals .. 197 to 202. Subeaudals 127 to 187 

3 9 „ ... 192 to 196 „ 128 to 132 

In Burma the suboandals of 10 specimens in which the sexes are 
not recorded, were 102 to 119. A single si>eoimen in Kashmir had 
104, one in the Swat Valley 117. All these specimens (the only 
records available) conform to tho Fyzabad range. 

A specimen from Hakgalla in (leylou had 134, and one in Trichino- 
poly 127 ; and these agree with the range given by the ('annunore 
examples. 

Z ament* Jasciolatus . 

I obtained but a single small speoimen of this uncommon snake in 
the month of July. It was alive, and probably a hatchling. It 
measured 11J inches, of which the tail accounted for 2£ inches. 

It was a very beautiful little creature showing much spirit and 
pluck. On irritation it erected itself and flattened the body after tho 
manner of Tropidonotus piscator , and stolaius , which 1 thought peculiar 
in a species of this genus. The ventrals and subcaudals wore 199 + 82 
(tho 2nd subcaudal entire). 20 ventrals were placed between the navel 
and the anal shield. The scales two heads lengths behind the head 
were 21, at mid body 23, and two heads lengths before the vent 17. 

Smote* arnensi * . 

I obtained 16 examples. Of those sexed 8 were males, 7 females. 
One brought alive struck out at me repeatedly with open jaw’s, but in 
a very half-hearted way, for it never inflicted a bite. It flattoned itself 
to the ground, and in this effort the quadrate bone must have been 
brought strongly into action ; for the neck, which at other times is not 
apparent, became prominently so by the broadening of the hind 
part of the head. 

Another live one I played with, and tried to get to strike, but it 
objected to facing my hand, or my handkerchief, and refused to 
menace. When «I drummed iny fingers on the floor in front, it 
tamed and endeavoured to escape. It in dated its body in a peculiar 



m JOURNAL, BOMBAY NATURAL HISTORY SOCIETY , Vol. XVIII. 


manner. It did so to a very marked extent, preserving the eon tour 
of its body in the effort. One could feel the rosilienoy offered 
by the column of air within, and this was abruptly defined at the 
18th oross bar. Subsequently on dissecting tho snake the lung was 
found to extend to the 11th oross bar only, so that tho inflating effort, 
may bo judged from this to ho considerable, "Whilst trying to 
catch it by the neck it very cleverly evaded my dashes at it, but 
without attempting to bite me, but when 1 had got hold of 
l its nock it somehow made a vigorous twist and buried its teeth 

f into tho soft of my thumb, producing two lacerations, I lm 

pattern of which I reproduce here. Those bled freely. 

Seal? characters. — One specimen had the anal shield entire. Two 
others had fragments detached from the parietals, which some might 
call temporals. This last abnormality 1 am familiar with in other 
species of this genus. In one example tho lorcal was absent. All the 
specimens had the under parts unspotted, and thus conformed to 
Mr. Boulengor’s variety A (Catalogue, Vol. I, 1894, p. 280). 

The oross bars wore picked out with white or buff, and iu one 
instance at least were indented in the median line in front, and behind 
ho as to bo nearly bisected. 

The trisaggitate marks on the head were not connected by a 
median shaft as so commonly occurs in other species of tho genus. 

Food — None had recently fed. 

Breeding . — On tho 22nd August two specimens were brought in, 

reported to have been climbing the same wall at the same time, and 

about two yards apart. They proved to bo male and female. In tho 

latter’s abdomen I found four imperfectly developed eggs, two iu 

each ovnrv. Two of these measured ~ of an inch, and tho others 
12 , ^ 

55 of an inch. One small and one large one in each ovary. The 
disparity in size suggested the possibility of su perforation. 

Another captured on the 18th August contained 5 eggs in a bdomina, 
lf 0 inches long by h of an inch broad. 

Two specimens, whioh appeared to be batohlings, were obtained in 
April, but I have little hesitation in supposing these to bo last year's 
progeny after hibernation. In temperate climates I have on other 
oocasions in the early spring found snakes little, if at all, larger than 
at the time of tbeir production late in the autumn months, Fyzabad 
is blessed with an excellent cold season. 
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I show those spooimens in tabular form : — 
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post nasal touches tho praa- 
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j meat of the parietal forme 
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| tained 4 eggs in abdomina . 


Hyps ir hina $ iebold ii. 

Of the 12 examples acquired, 8 were males, ft females, and one was 


not sexed. 

They were all captured during or subsequent to flood time in August, 

Nearly all were young of the year, at least ten being so, Whether the 
12$ inch specimen was so, is very doubtful, 1 am inclined to regard it 
as a second year specimen. There was only one adult. This is very 
probably due to the activity of this species, and would be better mani- 
fested by the adults which I know have great command of progress in 
the water. 

Many of the young were brought alive, and their progress on land is 
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remarkable. Instead of moving evenly forward by a series of bilateral 

undulations like most 
snakes, progress is ef- 
fected by a unilateral 
effort, the body about 
its second quarter be* 
ing thrust forward on 
one side. This done 
the head and body an- 
terior to this fold 
are advanced, and the 
fold thus straightened, 
when a repetition of the act occurs, the iold being continually thrust 
forward on the samo side. This curious manoeuvre makes it appear 
that the snake is moving sideways as will bo seen by the diagrammatic 
illustration attached (figure A). 

If hustled, the vehemence with which the coil is thrown forward, 
makes progression appear io consist of a series of leaps, and I believe I 
was not mistaken in supposing that the effort was sometimes ho vigorous 
that the body actually cleared the ground. If repeatedly irritated as by 
tapping the tail smartly, a game which amused me considerably, the 
little reptile would erect itself, poise with head averted and jaws open, 
exactly as a pup would do under similar circumstances in anticipation of 
ho next blow, and the resemblance was so strong I almost expected to 
hear an accompanying warning growl. It strikes with great pluck and 
determination, and I had to be very smart to avoid being bitten. 

Another speoimen when not anticipating repeated blows, bnt acting 
on the defensive, lay closely crouched to the ground, especially in the 
hind part of the body. It then lay and dilated itself with its head on 
the ground retracted into a side loop touching the first coil of the body. 
When teased it struck upwards very fiercely, retraoted the head almost 

instantaneously, and whisked its body 
round so as to lash with its tail, and 
then took up an exactly reverse posi- 
tion, A repetition after some time 
caused a reversion of the same mam 
oeuvre and the body then resumed its 
original position. This I have shown 
diagramatioally (figure B), 
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The physiognomy of the snake is unpleasant from the underhung 
condition of the lower jaw. Though the majority were caught in ur 
beside the water, two at least were reported to have come into habita- 
tions. Many habitations though some distance from the river are 
connected by deep drains which in flood time would serve as conduits 
inland, and which after a subsidence would be cut off from tho river, 
and might lead to overland excursions in the endeavour to regain their 
proper haunts. 

Food.— One had swallowed a fish, and anothor a frog. 

Breeding . — The season was evidently over, and the young by 
August already launched abroad. 

Colour . — It is curious that in this snake the bars, whioh of course 
are develop independently on each side, nearly always fail to meet 
tboir corresponding fellows on the middle of the hack ; and in this 
respect it differs from other barred or handed snakes like the Bunga- 
rums and Lyoodons where the failure to meet is quite unusual. 

1 append a table of the specimens. 




i 

i 

! 

j 

1 

1 

Sctlea 



j 

1 

® i 

l 1 

i 

Length 

1 

t 

n 

1 

1 

i 

w 

la 

•VS 

a 

1 

0 

J) 

3 

M 

0; JQ 

>. 

? 

3 

» 

2 heads lengths 
before vent. 

Remarks. 

1906. 

5th August .. 

$ 

8f 

r 

18" 

150 

53 

29 

29 

23 

Killed in a house. 

6th August ... 

9 

1 

149 

51 

29 

29 

23 

A frog swallowed. 

Do, 

$ 


ii" 

152 

50 

29 

22 

29 

7th August . 

9 

1' 68" 

3" 

W 

61 

29 

If n 

25 


8th August ... 

9 

9|" 

•M 

156 

54 

29 

29 

23 


10th August .. 

9 

n" 


150 

49 

29 

29 

23 


11th August ... 

$ 

9* 

»«* 

152 

54 

29 


21 

23 ventrals between navel 

17th August ... 
18th August .. 

1 

10*" 

123" 


148 

B 


28 

22 

and anal, 

30 ventrals between navel 

24th August ... 

• M 

1 fi 

*«# 

B 

I 

1 

B 


and anal. 

A fish swallowed. 

26th August ... 

£ 

■Pi 

wm 

1 

Bl 

m 

H 

»•» 

Kiliod in a house. 

27th August ... 

8 


l V 


66 

29 

29 

23 

Labials 9 on the right side, 


N 





1 

i 

the 4th touching the 
eye, 7 on loft side, the 
3rd touching the eye. 
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Dipaadomorphus trigonalus. 

15 specimens were brought in to me, 8 females, 5 males and the 
romaining 2 were not sexed. 

Food . — The only one that had reoently fed contained a lizard in the 
stomach, probably one of the genus Calotes. 

Breeding. females were found egg-bound in July and August. 
The following is the detail of the speoimens : — 


Date. 

H 

£ 


Length. 

d 

& 

1 

S 

A 

>3 

5 ; 

O 

■8 

(/J ! 

Rkmakks. 

1905. 

15th May 

9 

V 

6 *" 

3f 

1 ; 

222 

84 

a ^ 

I 

i ' 

22 ventrals between navel and 

6 th July 

$ 

V 

lOf 

4" 

211 

84 

anal. 

13th July 

$ 

V 

34 " 

2 f 

207 

82 

22 ventrals between navel and 

22nd July 

9 

2 ' 

3f 

6 " 

226 

82 

vent. 

26th J uly - ... 

9 

2 ' 

2 f 

*r 

224 

83 

6 eggs in abdomina / 0 " long. 

11 th October ... 

$ 

2* 

If 

5f 

218 

90 

| 

Slat October ... 

9 

2! 

3" 

444 

233 

44* 

Tail docked. 

1906. 

23rd June 

9 

V 

88 " 

6 f 

218 

78 


26th June 

• 4 4 

•« 

.... 

... 

• 44 

... 

Much decomposed. 

12th July 

S 

2? 

Of 

5" 

444 

... 

Do. 

22nd July 

9 

2* 

6 f 

... 

222 

77 

2nd subcaudal entire. Only 

28rd July ... 

S 

V 

8 " 

3f" 

218 

90 

the 4th and 5th labials 
touoh the eye. 

25th July 

«•« 




444 

••• 

Out up by mowing machine. 

1 st August ... 

9 

2? 

7" 

6 " 

4 4 4 

... 

5 eggs in abdomina, long. 

7tb August 

9 

V 10 *" 

64" 

229 

76 

A lizard in stomach (Calotet 
»P*) 

3 eggs in abdomina long. 


Psammophis leithii. 


1 obtained a single specimen whilst enoamped near llae Bareilly. It 
was n female 2 feet 1} inches long, the tail 7£ inohes. It was quite 
typioal. The ventrals and suboaudals were 170 + 95 * It had fed 
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on a mouse. I have alluded to this specimen in a previous note in 
this Journal which extonds the habitat previously recorded.* 
Psammophis condanarm. 

Of 23 specimens that came into my hands 1G were females, 6 males* 
and 1 was not sexed. The living examples were active, vivacious, 
and not backward in the use of their teeth. 

The species appears to me to bo subar boreal in habit. 

Food * — One had eaten a frog, and two others a skink { Mahuia 
spec ?)• 

Breeding , — Two were reported to be found in company on the 
27th of August, but one only, a female, was captured. 

Scale characters . — The two last ventrals were bifid in ono example. 
The labials were 9 with the 4th and 5th touching the eye in two 
specimens. I give a list in detail. 








Sea loe. 








J2 


Jr. +£ 








fii 


M 5 






•* 

i 

S £ 

•“ ja 


a i» 

4» 

'tr O’ 

Bemahrh. 

£ 

& 

H 

£ 

Length. 

a 

Yentral 

I 

0 

C£ 

* . 

-2 © 
A * 

TJ 

z 

a 

s 

<0 w 

3£ 

u 

Cl 


1906. 










10th July 

9 

tea 


174 

84 

17 

17 

13 


1 3th November. 

9 

1' 8J" 

5" 

180 

83 

17 

17 

15 

A skink eaten. 

1900. 










21 fit March ... 

$ 

3' 3|" 

10£" 

178 

92 

i 

17 

17 

13 

Labials 9 on right side, 5th 
and 6th touching the eye. 

10th July 

9 

2' 6" 

7f 

185 

87 

17 

17 

13 

6th August .. 

9 

1' 7" 

44" 

188 

1 

84 

1 

17 

17 

13 


Do. ...| 

9 

1' " 

H" 

180 

- 

17 

17 

13 

A skink in gattro. 

Do. 

9 

V 48" 


187 

88 

17 

17 

13 

12 ventrals between the 








navel and anal shield. 

. 

7th August „ 

... 

... 

... 

• | 


... 

... 

... 

Decomposed, 

8th August ... 

9 

V CJ" 

8|" 

176 

88 

17 

17 

13 


Do. 

9 

2* 4j" 

&i" 

? 

... 

17 

17 

13 

Tail imperfect. 

11th August ... 

$ 

1' 7f' 

5" 

180 

92 

17 

17 

13 

Labials 9 on left aide, the 




1 

i 

i 




5th and Gth touching 
the eye. 




1 $ 


* This appears on page SOB of this issue. 
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Soslei. 


& 


& 


Length. 

d 

H 

K 

1 

§ 

f- 

4 

1 

1 

to 

U 

ii 

w 

i 

3 

a 

g>8 

• 1 
if 

Bbmauks. 

1900. 

14th August 


9 

2 ' 

3* 

3$" 

1 

Ml 

17 

17 

13 

Tail imperfect. 

Do, 


9 

2' 

0 *" 

0" 


Ml 

17 

17 

13 


17th August 

»»• 

9 

V 

10" 

r>r 

177 

88 

17 

17 

13 


Do. 

set 

S 

V 

lOf 

Of" 

180 

87? 

17 

17 

13 

Tail slightly imperfect. 

18th August 

Ml 

& 

8 1 

1" 

8f 

177 

823 

17 

17 

13 

Do. do. do. 

Do. 


9 

r 

8$" 

54" 

18( 

87 

17 

17 

13 

Lost two ventrals bifid. 

Do. 

... 

9 

2' 


4" 

180 

y 

17 

17 

13 

Tail imperfect. 

19th August 

... 

$ 

V 

2f 

34 " 

170 

82 

17 

17 

13 

10 ventrals between navel 

20th August 

Ml 

9 

3' 

2f 

94" 

180 

85 

17 

17 

13 

and anal shield, 

A frog in ga$tro. 

22nd August 


9 

2 ' 

6 *" 

Of 

... 


17 

17 

13 


27th August 


$ 

1' 

9|" 

84" 

177 

83 

17 

17 

13 


Do. 

-I 

9 

1' 

74" 

8" 


•*. 

... 


It 9 

Reported in oompany with 


: 










another which escaped. 


Bungams walli. 


This new species was figured and described in an earlier issue of this 
Journal (Vol. XVII, p. 608). I obtained 8 speoimens. 

Bungarus Candidas . 

Of 62 specimens 58 were sexed, 63 were males, and 25 females* 

A large number were found in or about habitations and ohiefly at 
night. 

Food , — Young seem to rely upon the little blindsnakes ( Typhlops bra - 
minus) for subsistence, but older examples though frequently ophio- 
phagous exhibit very catholic tastes in the choice of food. Young 
mammals, toads, frogs, and onoe a young monitor lizard were devoured. 

The young began hatching in July. 

8cde characters . — In at least three specimens the 2nd supralabial 
was divided into an upper and a lower part. 
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Colour . — The vast majority of specimens were coal-blaok with 
the usual white linear arches over the back disposed in pairs, and most 
conspicuous in the latter half of the body. 

Six examples were blackish-brown, calling to mind the coloured 
figure of this snake in Fayror's work, which I had always considered a 
poor plate, and still think a misleading one, as this colour variety is 
distinctly rare. I never saw it before. 

One specimen was coloured very peculiarly, the hue might be likened 
to that of dun as applied to a horse, otherwise as in the case of the 
brownish specimens, the white arches were typical of the common 
Indian variety. I append a detailed list of the specimens. 


& 

t 

f 

H 

i 

S 

► 

si 

a 

I 

5 , 

Remarks. 

1905. 

y 

9 



210 

43 


20th April 

3 

W 2i" 

54" 

212 

48 

Iu lucerno bed by stables. 

27th April 

3 

2' 9" 


212 

49 

2nd supralabial divided (|). 

23rd May 

3 

3' 8" 

H" 

211 

48 

In deep well in the water. 

26th Juno 

s 

3' 4" 

• r *r 

21 1 

49 

Killed in stable at dawn. 

6th July ... 

9 

3' 0 M 

oi" 

200 

40 

Killed by chowkidar in Cavalry 

7th July 

9 

2' 1" 

3J" 

205 

49 

Mess. 

Seen, and caught on ceiling 

1>0. 

3 

V 11$" 

2f" 

213 

44 

cloth. 

Stomach contained a frog. 

13th July ... 

9 

2* 11*" 

4J" 

211 

49 ! 


23rd July 

3 

4' 1*" 

6*" 

207 

48 


3rd October ... 

9 

V 3 jt" 

2" 

201 

48 

i 

In brickwork of well. 

23rd October ... 

3 

2' 2" 

* »•« 

H 

| 


24th October ... 

? • 

about 
; 3' 6" 

• •• 

H 

... 

In water in garden oatchpit. 

26th October ... 

3 

i 2' 8 i H 

... 


... 

Killed in Native Officers* Quar- 

3rd November. 

3 

3' 6" 

5|» 

214 

46 

ter*, 8 p.m. 

Kitted in god own. A frog in 






stomach. 
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Date. 


s' 

t/j 

Length. 

•a 

H 

1 

1 

1 

1 

a 

U2 

Kkmauks. 

1906. 

17th June 


$ 

2' 

Si" 

210 

49 

Killed in water in catchpit of 

21st June 


$ 

V lOf 

3" 

213 

49 

garden. 

A young Varan (F. Jlavesrens) 

23rd June 


$ 

3 # 10" 

H" 

211 

60 

in (jarir o. Browniah-bl a o k 

colour variety. 

2nd snpralabial divided (4). 

28th Juno 


9 

Ilf 


205 

i A toad (Hufo andersonii ) in 

1 stomach. Killed in officer’s 
bungalow at night. 

46 Killed outside officer’s bath- 

1st July 


9 

8' 6i" 



: 

! 

room, 7 a.m 

Killed in house in Fyzabad 

4th July 

.. 

9 

r lif 

Sf 


• •• 

City. 

Killed in Fyzabad Club. 

5tli July 


9 

to 

03 

w 

••• 

... Killed in house in Artillery 

7th July 


9 

:v of 

H" 


j 

bazaar at night. 

Killed in officer’s kitchen at 

Do. 


9 

lif 

li" 


i 

i 

i 

••• J 

night. A musk rat ( Crocidura 
cmruleut) in stomach. Pecu- 
liar light-coloured specimen, 
(Dan as applied to horse.) 

f Both found together in veran 

Do. 

i 

9 

lif 

H" 


1 

■( dah of Civil Lines. Just 
L hatched. 

9th July 

J 

$ 

8' 

f." 

208 

46 Killed in verandah, Supply and 

Do. 


$ 

1' 8 2" 


,#r 


Transport Lines. Brownish- 
black variety. 

11th July 

• a 

S 

4' Of 

5|" 

214 

49 

Killed in water in catchpit of 

Do. 

• •• 


li 3" 

... 

; 

1 

... 

.... 

M ess. 

17th July 


9 

1' 2f 

... 


... 


18th July 


... 

r Hi" 

1 ... 

»(» j 

... ] 


Killed in Cantonment Hospital. 

19th July 


$ 

3' 3f 

M« 



Killed at night in Fysabad 


i 

1 i 





City. 
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10th July 

Do. 

20th July 

21st J uly 
22nd July 

23rd July 

24th July 
25th July 

Do, 

27th July 

Do* 

28th July 

Do* 

3Ut July 
Do* 

l«t August 




Killod in houso. A blind snake 
( TyfMops bramiuutt ) ti’}" 

lying full length in the 
stomach. 

Killed within two yards of 
last. 

Killed close to w here the last 
two were killed. A small 
callow young mammal in 
stomach (shrew ?). 


A Typhlops hr a minus, long, 
in stomach. Killed in ser- 
vant's house. 

A Typhlops braminuh , 2;j" long 
in stomach. Killed in tt 
house in city. 

Killed in officer's stables at 
dawn. 

Killed in R. A. Mess. Two 
small 1 yphlopn bra minus and 
a small frog in stomach. 

Killed in servant's godown. 

Killed in compound in Civil 
Lines. A brownish-black 
variety. 

Killed in house. A toad (Bufo 
andenottii ) in the stomach. 

Killed in Police Officer's house. 
Two snakes {Typhlops branii- 
«««), 4 and long. Lay 
fully extended in stomach. 

A snake (Typhlops braminus) in 

stomach. 

Killed in village house. The 
bones and hair of a maminr.1 
in the stomach* 
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Duts. 

1 

1 

i 

! 

s 

► 

f 

D 

oa 

Bum a HRs. 

I'JOG. 

2nd August ... 

$ 

i' 0" 




Killed on entering a house. 

tith August ... 

9 

v iij|" 




The stowaoh contained the 
scales of a snake, and the 
extreme 2 inches of the tail 
tip being undigested pec* 
mitted me to identify it as 
another krait (2*. toalh). 

Do. 

9 

v 7-r 

• » # 

... 

... 


7tb August ... 

* 

S' V' 

... 

... 

.. 


8th August ... 


3' 5" 

... 


... 

Killed in a houso. 

Oth August ...1 

s 

4' 4}" 




Reported found in a tree ; the 

10th August ... 

& 

S' 7" 




height indicated about 2U 
feet. 

Brownish-black colour variety. 

1 1th August ... 

9 

2' 6" 

... 

MS 

... 

2nd supralabial divided (}). 

18tli August ... 

$ 

2' 6" 

... 

... 

... 


19th August ... 

S 

S' 7" 

... 


... 


23rd August ... 


V 84* 



»»• 

Brownish-black colour variety. 

Do. 

1 $ 

9 

V bi" 



»#• 

Killed in Saddar Baxaar. The 
stomach contained 0 blind 
and callow young mice. 

28th August ... 

$ 

! 2? 8*" 

... 

... 

... 

Brownish -black colour variety, 

29th August ... 

9 

V 10}" 

... 

... 

... 



Hein tripudiaiu. 

Of 39 specimens tlwt came into my hands, 19 were males, 17 females, 
and 3 were nut scxed. 


Daring the hot weather a cobra got into a qnailery at night. 13 
quails were found dead scattered about the floor in the morning and u 
cobra was found in the enclosure with a quail in its stomach. 

The cobra brought to me on the 7th August 1906 was captured 
under somewhat amusing and novel circumstances. On the night of 
the 5th August it came into a native house, found its way into a hen 
coop, and killed the hen and six chickens. Three of the latter it ate, 
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and subsequently disgorged 1 am told. The incensed household agreed 
to sit up on the night of the 6th and had a fish hook baited with a 
iVog to tempt it. About 3 a.m.the cobra emerged, taokled and 
swallowed the frog to the great satisfaction of the revenge- seeking 
inmates of the house who promptly despatched it. When brought 
to me, and out open, sure enough a large frog was in the stomach 
still attached to a fish hook that would have held a mugger, and the 
line was issuing from the snake's mouth. 

Breeding.—! obtained no gravid females, hut young were hutching 
in July. 

Food,— Rats were frequently taken, but toads and frogs also. 

Colour .— The most striking point of interest to me was the variation 
exhibited by the specimens in odour and especially in hood markings. 
Most of the specimens 1 placed in Mr. Boulenger's Category “A a” 
(Catalogue, 1896, Vol. Ill, p. 381). It will be seen, however, that 
many of the specimens were so peculiarly marked that the scheme laid 
down in that authority's work made it impossible to know with which 
to include them. 

Every amateur photographer of many in cantonments lmd his 
camera out of order whenever 1 got a specimen I wanted to take 
a faithful reoord of. I have, however, roughly sketched the hood marks 
of many as they came in, and these I hope will be of some use in 
showing their great variation. 

In addition I give other details in tabular form of the specimens. 








B 




Date. 

Jf 

Length. 

t 

i 

G 

V 

> 

OB 

1 

1 

f| 

ll 

>% 

2 

i 

i 

Jg 

f £ 
8,2 

vt 

0 

0 

8 

u 

s 

1 

1 

Ebmakkb. 

1905. 

s 

... 


189 

«o 

23 

21 

16 

Wheat,... 

Hood marks as iu fig. 10. 

M| |( 

9 

4' W 

? 

••• 


26 

21 

16 

Blackish, 

Tail docked, A large 

... i . 

9 

2' Of 

r 

W 

193 

60 

? 

28 

16 

Do. 

rat in stomach. Hood 
marks as in fig. 6. 

Lower temporal touches 









6th. 6th and 7th su« 
pralabials. 















128' 


JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol, XVIII, 








Scale.. 

! 









in 

1 1 

JS 

% 


Date. 

H 

& 

i 

A 

Ctt 

3 

i 

1 

f 

4 

0 

1 

Si 

t«*g 

« rQ 

1.S 

h 

Midbody. 

I- 

5g 

|S 

3 

1 

bo 

1 

l 

£ 

HRMABK& 

1905. 

1 

s 

3' 0* 

! 

6*" 

188 

64 

25 

21 

15 

Mottled 

dun. 

Found attacking a my* 
nu’» uest. Hood marks 
as in fig. 2. 

26th Juno 

9 

4' 2J« 

7J" 

187 

59 

26 

23 

15 

Black 

mottled. 

Hood marks very ob- 
scure, 

27th July ... 

9 

* or 

4J" 

187 

55 

25 

23 

15 

Black 
& dun. 


1st July 

$ 

2' 5f 

... 

184 

GO 

25 

23 

15 

Light 

plum- 

beous. 

Hood marks as in fig. 9. 

2nd July ... 

! 

9 

:v io" 

... * 

184 

58 

24 

23 

15 

Dun. 


21st July ... 

9 

4 / v , 

... 

188 

55 

25 

23 

15 

Ulnckish. 

A rat in the stomach. 

24th July 

9 

y 8" 

... 

... 

... 

25 

23 

15 

Do. ... 

Hood marts as in fig, 12, 

26th July 

9 

;v 9 " 

1 — 

193 

55 

25 

23 

15 

Do. 

A 

0th October... 

9 

4 / 4 // 

... 

187 

59 

25 

23 

15 

1 

Black ... 

A very iudistinot bin- 
ocellus, with uo white 
marks. 

20th November 

9 

2' 3" 

Ml 

191 

58 

25 

23 

15 

Khaki ... 

Hood marks as in fig, 12, 

1906, 

2 1st June 

9 

.y 10 " 

... | 

189 

59 

... 

... 

... 

Black ... 

Binooellus very ob- 
scurely suggested. 

26th Juno 

9 

y 0 j" 

... 

Ml 


... 

... 

... 

Do. ... 

A toad (Ihifo audmontf) 
in the stomach. 

27th June ... 

9 

3' lUf 

... 

176 

42 

23 

23 

15 

Wheat... 

Tail docked. Hood 
marks almost identical 
with fig. 9. 

30th June ... 

9 

4/ 

«r 

Ml 

•it 

23 

21 

15 

Blaok ... 

| 

Indistinct but perfeot 
binooellus. A very 
large rat in the atom* 
aoh. 

3rd July ... 

9 j 

4/ 

i 

8 $" 


Ml , 



14 

Do. .J 

Two ooelli with impel* 
feet blaok delineation 
around. 
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Seeles. 









!l 


Is 

i 

8 

&13MRK& 

Date. 










8 

W 

4 

i 


1 

1 

1 

i 
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8th July ... 

9 
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23 
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Black 

Ocelli with well-defined 
white spectacle 











though not outlined 
black. 

10th July 

12th July 

9 

9 

V 5f 
4' r 

8f 

7f 

... 

<41 

27 

27 

23 

23 

15 

15 

Blackish, 

Do. 

Broooellus as in fig. 1. 

Do. A toad 

( Bufo andersonii ) in 











stomach. 

l5th July ... 
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3' 7|" 

7f 

... 

... 

23 

21 

15 

Do. 

Hood marks as in fig. 1 
but without the two 











black arcs over the 
ocelli. Two toads 
(Bufo a ndmonii ) in 
stomach. One swal- 
lowed breach first. 

Du. ... 

17th July ... 

i 

it i a n 




27 

23 

16 

Do. 

Hood marks as in fig. 11 . 

r 1 y" 
V Of 

MS 

••• 
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21 
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Pale kha- 
ki. 

Hood marks as in fig. 8. 
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26th July ... 
30th July ... 

9 

9 

IV i" 
4' 3" 

4' 3" 

• •• 
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A large rat in stomach. 
Hood marks as in fig. 1. 
A rat in stomach. 
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Very perfect binocellus, 
see fig, 4. 
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Hood marks like last. 
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A rat in the stomach. 
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• OS 

• •• 

• •• 

Mi 

21? 

21 
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Do. 

Hood marks as in fig. 6. 
Well-defined binooel- 
lus (fig. 4). 
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Almost perfect bin- 
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BinooeMus very ob- 
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Mouse 

colour. 
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Hood marks as in fig. 3. 
These two were killed 
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close together. 
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Stone 

colour. 
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ON A NEW GENUS AND SOME NEW SPECIES OF 
ACULEATE HYMENOPTERA COLLECTED BY 
LIEUT.-OOL. C. G. NURSE IN 
BALUCHISTAN. 

BY 

P. Camkhon. 

( Continued from page 1012 of Vol. XVII.) 

Anthophii.a. 

Plmopanurgus , gen. nov. 

Radial oellule reaching to the base of the apical third of the space between 
the stigma and apex ; apex of radius oblique, rounded. Stigma not much 
thicker than the oostal nervure, sharply pointed at the apex. 1st abscissa of 
cubitus nearly as long as the 2nd ; the recurrent nervnres distant from the 
transverse cubitals. Trophi long — longer than the head and thorax united ; 
labial palpi 4-jointed ; the 1st joint not quito so long as the 2nd ; the 3rd 
distinctly shorter than the 1st ; the 4th minute ; ocelli in a curve, the middle 
plaoed very shortly in front of lateral. Eyes large, reaching to baso of man- 
dibles. Labrum large, broadly depressed in the centre, the apex raised. 
Mandibles long, edentate ; oalcaria and claws simple. Pubescence dense, much 
denser and longer in the $ than in the 9 ; the abdomen in the latter without 
distinct hair fringes above, tho apical segments densely covered with longhair ; 
the pygidium bare, triangular. Tho pubescence on tho £ is muoh lougor and 
denser all over than it is in the 9, but more especially on the legs and abdo- 
men ; it is also larger, more stoutly built, tho head also being larger and 
wider ; structurally it differs in the sides of the pronotum forming a large, 
oblique projection, narrow at the top, becoming widened gradually below. 
Tho antenna* are very different structurally in the $ from what they are in 
the 9 i the scape is muoh stouter, swollen, of almost equal width throughout^ 
about d times longer than thick ; the last joint is longish, broad at the baso, 
becoming abruptly narrowed on the apical half, into a narrowed, cylindrical, 
slightly curved projection ; the scape is almost double the thickness of the 
flagellum. The penultimate ventral segment at apex is raised sexnicircularly in 
the middle at the base. The sides of the metanotum in tho $ form a broad 
semicircular projection ; the 9 has thorn rounded gradually from the top to 
the bottom. If tho sexes of the species here described are correctly united, 
then the $ is much larger, stouter and has a muoh larger and wider head than 
the 9 > tho head in the latter not being wider than the thorax. The eyes in 
the $ are more distinctly narrowed above than they are in the 9 . 

This genus belongs to the Panurgidte , a group new to the Indian Fauna. 
The $ may be easily known by the peculiar form of the antenna and of the 
prothorax. In the tables of Ashmaad the genus comes close to Pamrguu 
(Trans, Am. Eot. Soc, XXV,, p. 85) which has the 1st joint of the labial 
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palpi much longer, the last being also longer, being nearly as long aa the 
following 3 united, the claws are cleft, and the antennal scape in the $ is not 
greatly thickened, nor the last joint greatly narrowed. 

Plesiopanurgut cinerarias, sp. nov. 

Blaok, the pubescence cinereous, almost white in the $ ; the head closely 
punctured, the clypous more strongly and less closely than the front and ver- 
tex ; these are more strongly punctured in the centre than the sides ; the do- 
pressed centre of labrum closely longitudinally striated. Thorax opaque, 
closely punctured, the metathorax more strongly than the rest, the punctures 
in the centre of metanotum running into reticulations ; the abdomen is more 
shining, much more finely punctured, with the apices of the segments smooth ; 
the pygidium hare, opaque, impunctate, the hair surrounding it reddish. 
Calcaria and the long hairs on the metatarsus black Wings clear hyaline, 
nervures and stigma blaok. Tegulie moderately large, black to piceous. The 
metanotum in the $ is more distinctly reticulated all over. The hair all 
over is longer and denser than it is in the 9 , but more especially on the 
head and metanotum ; that on the 9, however, may be rubbed off. 9 and $• 

Length 9 3 mm. ; $ 9 mm. 

The face in the $ is broadly raised in the centre, reminding one of Lithur- 
gus ; the head is larger and broader, apart from the longer hair giving it a 
broader appearance. The base of the metatarsus in both sexes is narrower 
than the apox of the tibiro. The anterior spur is curved, the apex narrowed, 
with a short spine at. the base. The antenna in both sexes are short. 

Taken at Quetta, Baluchistan, by Lieut.-f'ol. Nurse, who is satisfied that the 
specimens I have described are the sexes of one species. 

DlPLOPTERA. 

Polistcs gallic us } Linn. 

Blaok, with the following yellowish orange markings ; clypous. mark at base 
of mandibles, 2 small marks at the end of the antennal keel, a mark, narrowed 
in the middle, at the eyes, between the antennie and clypous a curved mark, 
narrowed gradually laterally over the antenrun, a broad line on the upper half 
of the eye orbits, a line in the centre of pronotum, broadly dilated on the 
basal half of propleurec and continued as a narrow, irregular line along 
the top of pronotum, tegulae, a large conical spot below them, 2 short lines 
in centre of mosonotum, 2 spots (sometimes united) on basal half of scute Hum, 
the outer side the longer, a spot on the outer side of post-soutellum, a large 
triangular spot on the sides of metanotum, the outer side more rounded than 
the inner, the top with an irregular incision, a small triangular spot in front of 
hind ooxm, the apex of 1st abdominal segment broadly, the base in the centre 
with a triangular incision, the apical two-thirds of the 2nd, the centre at the 
base with a large triangular incision, trilobate at the apex, and the apices of the 
others, except for broad black bands, trilobate at the apex, and the apices of 
the 2nd and following ventral segments (the apices of the black bands trilo- 
bate) and the apices of the femora, the tibi® and the tarsi orange yellow, the 
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apices of the latter 3 tinged with fulvous-orange, Antenna reddish orange, 
the scape black above, yellow below. Wings fuscous-hyaline, tbe costa and 
stigma reddish fulvous, the norvurea black. $ 

Total length 14 mm. 

Quetta. Maroh, April and May. 

Clypeus smooth, slightly but distinctly longer than broad, the apex broadly 
rounded. Malar space distinot, twice the length of the antennal scape. Tem- 
ples nearly as long as the top of the eyes, roundly narrowed. Occiput only 
thinly margined on upper half. Head, pro- and mesonotum without a distinct 
puncturation * the propleurm finely closely striated. Ocelli in a triangle, the 
hinder separated from the eyes by double the distance they are from each 
other. The yellow colour is paler than with any European specimen I have seen . 

As the specimens taken by Col. Nurse are uniform in colouration, I have 
given a description of them, as they may form a local race. The species is 
found at the opposite end of the Himalayas at Gilgit. The chief distinction, as 
compared with normal examples, lies in the much greater extension of the 
yellow on the pro- and metanotum. 

Eumenes ajfinhsima, Saus., race quettaensis , n. 

An EumetH* taken at Quetta from May to July appears to form a distinct 
race of aflinhsima or of promif or ni a ; if oj/immma is not diBtiuot from the latter. 
The Quetta raoe has a total length of 13 mm. ; its head, thorax and abdominal 
petiole are densely covered with long pale hair, the 2ml segment with pale pile. 
The following marks are bright yellow : clypeus, apex of labrum, underside of 
antennal scape, antennal, keel (it is wide and long), a short narrow line behind 
the eyes, the base of pronotum, the mark occupying tbe basal half of the aides 
of pleurm, a conical mark below the togula, tegula), basal half of scutellum, the 
mark varying in size and united or divided, post-scutellum, sides of metanotnm 
broadly, 2 small marks beyond the middle of petiole, a line on its apex, a large 
oblique, broad spot on the sides of the 2nd segment at the base, a broad band 
on its apex, broadly, roundly dilated in the centre, and with an inoision, dilated 
at the apex, in its centre, the apices of the other segments broadly (the black 
basal bands with 3 dilatations), a greater or a smaller, somewhat semicircular 
mark on the apex of the 2nd ventral and the apices of the others. Puncturation 
strong and close ; the 1st abdominal segment is coarsely closely punctured 
above, the sides are more shining and only weakly, sparsely punctured ; the 2nd 
is closely less strongly, more uniformly punctured ; its apex is slightly broadly 
depressed. The black part of the 2nd segment may have, in the centre, a short 
triangular projection, with a separated black spot near the apex ; or this spot 
may be united to the basal projection. Clypeus slightly longer than wide, its 
apex with a distinct, but not very deep rounded, incision. Sides of metanotum 
broadly rounded, the central furrow shallow ; the apex of post-aoutellttra 
gradually broadly rounded. 

I have not a typical example of for comparison, but as regards 

punctatM, Same, apart from the difference in colouration, there is a well marked 
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difference in the form of the post-scutellum : in punotatuB it forme a broad 
triangle, m., ite apex becomes gradually, obliquely narrowed to a point in the 
oentro ; in the present form it is broadly rounded, not narrowed to a point. 

OdyntruB (Ancistrocerui) leueospHuv, sp. nov. 

Black, the clypeua, mandibles except tbe teeth, a large frontal mark, 
narrowed below, its length more than the width at the top, a broad line on the 
lower part of the eye orbits, underside of antennal scape, a broad line on the 
upper two-thirds of the eye orbits, a broad mark on the pronotum, leaving a 
triangular blaok mark on the apex, a broad mark, transverse above, rounded 
below, under the tegulse, almost touching them, tegul®, basal three-fourths of 
scutellum, sides of metanotum broadly, a mark on the basal three-fourths of 
the 1st abdominal segment, in the centre ; its apex widened slightly and irregu- 
larly, the central part slightly incised, the sides projecting, the 2nd, except for a 
large trilobate blaok mark in the centre of the basal three-fourths, the basal to 
bo smaller and narrower than the lateral, a line on tbe base of the following 
segments, the last entirely, and spots on the sides of the 3rd, 4th and 5th and 
the 6th ventral segment entirely, black, the rest of the abdomen pale yellow, 
almost white. Legs pale yellow, the femora 4 above and the tarsi rufous. 
Underside of antennal scape pale yellow, of the flagellum rufescent. Wings 
clear hyaline, tho nervures black, the stigma brown. $ . 

Total length 9 mm. 

Quetta. July. 

A broad, stout species, olosejy, strongly punctured and covered with a short 
white pile. Olypous broader than long, its apex slightly roundly incised. Base 
of thorax transverse. Post-sou tellum projecting as a ridge over the metanotum, 
its apex rough, transverse, its sides bordered by a narrow keel. Metanotum 
with a steep slope, its sides rounded, with a short, bnt distinct, conical tooth 
below the middle. First abdominal segment cup-shaped, the 2nd not much 
wider than long, not narrowed at the base, the apex slightly, narrowly 
depressed. There are 2 distinct furrows on the apex of mesonotum. 

Odynerui ( AncUtrocerus ) qwHam»if, sp. nov. 

Length 8 mm. $. 

Quetta. July. 

This species is very similar to the foregoing ; the differences between them 
may be expressed thus : — 

Colour pallid yellow, post-scutellum immaculate, sides of 
metanotum spinose, the mark on 1st abdominal segment 
wider at the apex than at the base, the mark on 2nd 
abdominal segment not triangOlar ....... feucosptius. 

Colour bright lemon-yellow, post-sou tellum maculate, sides of 
metanotum not spinose, the mark on 1st abdominal seg- 
ment widest at the base, the mark on the 2nd triangular ...quettamtii. 

Frontal mark triangular, longer than it is wide at the top ; the mark in 
dye incision widened above, with a Short projection on the outerside. Clypeua 
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broader than long, the apioal incision shallow, but distinct. There is a longish, 
narrower mark below the upper pleural mark, it issuing from the apex of the 
latter and is a little longer thau it. Parapsidal furrows deep. Apex of post* 
scutellum margined, its centre slightly projecting, a little curved inwardly ; the 
sides depressed, margined on outer edge, its apex transverse. Bides of meta~ 
notum rounded, broad and smooth above. The mark on the 1st abdominal 
segment is in 3 parts, the basal broader than tbe middle, the middle than the 
apical, which is almost square. The black mark on the 2nd segment at the base 
forms a broad triangle longer than the transverse apical part to which it is 
united by a short projection ; the apical part broad, curved, roundly, broadly 
incurved in the middle of the apex ; its outer edges reach close to outer side of 
the segment. The 2nd segment is almost square, its apex with a furrow, 
beyond which it is slightly rocurved. Antennal scape yellow except slightly 
above and below at the apex, tbe flagellum brownish below. Wings clear 
hyaline, the nervures and stigma black. 

Odynerus ( Aticislrocerus) baluchistanensit , n. Bp. 

Black, a triangular mark on the front, a triangular one filling the eye- 
incision, a longish mark behind the eyes, a mark on base of pronotum, not 
reaching to the middle, tegul», an oval spot below them, a transverse mark on 
apical half of scutellum, divided by a furrow, sides of met&notum broadly, tbe 
apices of the abdominal segments broadly, the black on 2nd segment with a 
broad, curved, somewhat oval incision, and the ventral segments for the 
greater part bright lemon-yellow ; the basal abdominal segment entirely, 
the 2nd with a largo black mark of which the base extends from side to side, 
the apical (and larger) part narrower and rounded at the apex ; the other 
segments (except the last, which is entirely black) with trilobate black lines. 
Legs leraon-yellow, the femora black above at the base ; wings hyaline, the 
nervures and stigma black. £ and $ . 

Total length 6 mm. 

Quetta. June. 

Strongly punctured. Clypeus clearly broader than long, the apex distinctly 
roundly incised. Base of thorax transverse. Apex of post»scutel]am broadly 
rounded. Bides of metauotum with serrated edges, a longish spine below. 2nd 
abdominal segment longer than it is wide at the apex, which is strongly recurved. 

The $ is similar, but with the yellow more extended, «, g., the lower half of 
the front is entirely yellow, the black mark on the top of the 1st and on tbe 2nd 
ventral segment is smaller, the scutellum is entirely yellow ; antennal scape 
entirely and the base of flagellum below are yellow, mandibles entirely yellow. 

Nooltid^. 

PU*ia baluchhtanenBi8 1 sp. nov. 

Black, shining, the head and thorax strongly, the basal half of the abdominal 
segments less strongly and olosely punctured, the head, thorax and femora dense- 
ly covered with long white pubescence, the abdomen with shorter' white pub* 
esoenoe, the olypens, mandibles, except at apex, prothorax, exoept the sternum 
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and apical half of propleurre, a mark wider than long, triangularly incised on 
basal half on mesonotura, aoutollum, 2 spots on apex of poat-ecutellum, a large, 
triangular mark on roeaopleurre, nearer the base than apex, a broad band, on the 
apex of 1st abandominal segment, squarely, broadly dilated laterally and with 
an incision at the base, the narrowed middle part slightly dilated in the middle, 
broad bands, dilated laterally, except the last, and narrower bauds on ventral 
segments 2-6, bright yellow. Logs similarly coloured, the trochanters, base of 
femora above and a broad lino on the outer side of the bind tibiae, black. Wings 
clearly hyaline throughout, the nervures black, the stigma brown ; the 2nd abs- 
cissa of radius fully one-fourth longer than the 3rd, the 2nd and 3rd abscissae 
of cubitus about equal in length ; tho 1st recurrent nervure is received at the 
base of the apical fourth, the 2nd at the apex of the basal 3rd. Antennae stout, 
not tapering towards the apex, as long as the head, thorax and basal segment of 
abdomen united ; black, except for a small yellow spot on apex of scape. { . 

Length 12-14 mm. 

Quetta, May to July ; very common. 

Temples roundly narrowed. Basal third of abdominal petiole greatly 
narrowed as compared with the enlarged apex, which is longish cup-shaped ; 
the 2nd to 6th segments are of equal width, the apical slightly narrowed. 
The hair on the metathorax is longer and denser than elsewhere ; it is opaque, 
alutaceous. The black bands on 2nd and 3rd segments are of equal width, the 
central are rounded, narrowed laterally. Apical slope of metanotum transverse. 
Olypeus broad, rather strongly punctured, the apex with a slight, shallow 
incision, tho sides at apex oblique. 

Bmitk describes a P. orimtalts from Baluchistan ; taking Bingham's descrip- 
tion of it (Hym. of Brit. India, I, 69) it should be separated from my species 
as follows : 

“ Punctures light and inconspicuous,” “ an tenure very long 
and filiform;” plourre immaculate, H centre of scutellum 
orange yellow; ” nervures dark testaceous .. ... ... oriental**. 

Punctures strong and conspicuous, antennre not very long, 
stout, pleura with a large triangular mark, nervures 

black, scutellum entirely yellow ... haluehistommsh, 

Pima mbpetioJatu* , sp. nov. 

Black, mandibles exoept at apex, a narrow line on apex of pronotum, lines, 
dilated laterally, on the apices of the basal 4 abdominal segments, 3 broad lines 
on the 6th, 3 shorter ones on the 6th, the apex of femora, the tibire, except 
broadly below and the tarsi, £ale yellow ; wings clear hyaline, the stigma brown, 
the nervures darker, almost black, the 2nd and 3rd abscissas of radius almos 
equal in length, the 2nd abscissa of cubitus less than one-fourth longer than 
the 3rd ; the 1st recurrent nervure received shortly, but distinctly beyond the 
middle, the 2nd near the apex of the basal third of the cellule. $ 

. Length 9 mm* 

Quetta ; common from May to August. 
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Head and thorax densely, the abdomen more sparsely covered with white 
pnbesoenoe. Punotnration on head and thorax strong and dose, on the abdo- 
men weaker and less close. Antennas stout, longer than the head and thorax 
united, not tapering towards the apex. Temples not quite so long as the eyes 
above, straight, obliquely narrowed, oociput quite transverse. Base of pro- 
thorax transverse, not much narrowed. Apex of metanotum transverse, the 
Bides broadly rounded. First abdominal segment broad, oupshaped, the 
narrowed basal part short, the whole segment hardly longer than the 2nd. 

Characteristic of this species is tbe short, almost sessile 1st abdominal seg- 
ment ; the base and apex, too, of the thorax are more transverse than usual, 
than in *. g, P,petiolala which it resembles somewhat in colouration. 

Soolia quettaenm, sp. nov. 

Ferruginous, densely covered with stiff ferruginous pubescence. The 
front, vertex, inner half of the upper outer orbits, and the 3rd and 4th 
abdominal segments above pale orange ; wings fulvous tinged with red, the 
apex fuscous violaoeoua, the fuscous colour commencing at the apical 
transverse cubital nervure and;exteuding backwards to the recurrent nervure ; 
tbe $ has the 4th abdominal segment orange, as well as a broad line on the 
pronotum. The vertex and front are not entirely orange, there being a black 
line across the ocelli from eye to eye, this lino being roundly dilated in the mid- 
dle in front ; and the lower part of the occiput is rufous ; the reddish colour is 
largely suffused with black, and the basal abdominal segments have the npioal 
halves black ; the orange fulvous colour in the wings is much less extended, 
it being only present in the radial and the apical half of the costal cellules. 
The antennas are of a brighter red colour than the body. 

Length $ 22 mm. ; $ 15. 

Quetta. May to August ; common. 

Vertex smooth, tbe front strongly, but not closely punctured. Mandibles 
black, dark red below. Thorax closely, somewhat closely punctured, the 
centre of mesonotum and the pro* and mesopleurss, the latter and the 
metapleuraa at their junction below, smooth. Abdomen sparsely, weakly 
punctured ; the segmental fringes and the pile on pygidum ferruginous. Tibial 
and tarsal spines and the hairs on the legs ferruginous. 

The $ is darker coloured than the $ , tbe red being largely suffused with 
black, the hair also being darker shading off into fuscous in places; there is an 
orange mark on the sides of the 3rd and 4th ventral segments. 

Allied to S. orythrooephala, F. and S.flaviceptt, Eversm. In these species the 
hair is black, not red. In colouration it approaches nearer to the latter than 
the former. 

Soolia maura, F. 

In June Col. Nurse captured at Quetta the $ and £ of what lean only 
make out to be this speoies. The £is 16, the $ 13 mm. long. It is an 
entirely black species with uniformly dark fuscous violaceous wings. It is found 
on both sides of the Mediterranean and southwards extends into Abyssinia, 
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DESCRIPTIONS OF INDIAN MICRO-LEPIDOPTERA. 

By 

E. MkYBXOK, B.A., F.R.S., F.Z.8. 

V 

(Continued from pay* 994 of Vol. XVI J.) 

Efiblemidas. 

Eucoema attica , n. sp, 

$ 9. 18-23 mm. Hoad pale oohroous mixed with dark fuscous, face 
blackish. Palpi ascending, pale ochreous suffused with grey, ochreous- white 
towards base beneath, terminal joint very short. Thorax pale ochreous mixed 
with blackish and ferruginous. Abdomen pale ochreous BuffuBed with grey. 
Posterior tibiae in £ clothed with dense long projecting hair scales above. 
Forewings elongate, posteriorly considerably dilated, costa moderately arched, 
apex obtuse, termen almost straight, nearly vertical ; pale ochreous mixed with 
ferruginous, and irregularly strewn with leaden-grey dots ; costa with pairs of 
oohreous-whitish strigulro separated with black ; basal patch undefined, mixed 
with blackish, sometimes with strong blackish suffusion extending to central 
fascia ; central fascia moderate, suffused with blackish, its posterior edge 
marked with a white discal dot, and followed except on costa by a suffused 
white faaoia mixed with leaden-grey on anterior half ; apical area ferruginous, 
mixed with blackish anteriorly, with several shott leaden-metallic marks from 
coBta, and a striga from costa at J continued along lower half of termen to 
tornns : cilia leaden-grey, on upper half of termen with basal half ferruginous, 
sometimes mixed with blackish, towards tornus suffused with ochreous* whitish. 
Hind Wings in with dorsal fold enolosing thin penoil of long grey hairs ; 
fuscous, becoming darker posteriorly ; oilia light greyish-ochreous or grey, with 
dark grey snbbasal line. 

KhaBi Hills, from June to September * seven specimens. I find that Platy - 
peplue t Wale., cannot be properly maintained as a distinct genus ; the develop- 
ment of brushes of scales on the posterior tibiae, especially in the $ but 
sometimes in both sexes, is found in a proportion of the Indian species of 
most genera iu this family, and appears to have little value as a test of affinity; 
I shall therefore treat it as affording specific characters only, and refer all 
those species described under Platypeplue to Eueoema. 

Eucovna iograpta, n. sp. 

13-15 mm. Bead and thorax ferruginous-ochreoua, thorax sometimes 
mixed with dark grey. Palpi porrected, ferruginous- ochreous mixed with 
dark grey, towards base beneath oohreous-whitish. Abdomen dark grey, 
Posterior legs without tufts. Forewings elongate, posteriorly dilated, costa 
gently arched, apex obtuse, termen almost straight, hardly oblique ; ferrugi- 
nous-oohreous ; costa obscurely singnlated with blackish and grey -whitish ; a 
rtiher oblique rounded-triangular deep ferruginous blotch on dorsum at 
reaching half across wing ; central fascia deep ferruginous, sometimes mixed 
lfi 
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with black, becoming broad doraally, posterior edge with three irregular acute 
projections, preceded and followed by rather broad purplish-leaden grey 
fasoiaa, each consisting of several subconfluent strigee ; apical area deep ferrugi- 
nous somewhat mixed with blackish , including several small purplish-leaden 
marks beneath costa and an oblique striga : cilia dark purplish-grey irrorated 
with whitish points, with a blackish-grey subbasal line mixed with deep 
ferruginous. Uindwiags rather dark fuscous, darker posteriorly ; cilia grey, 
with darker subbasal lino. • 

Khasi Hills, in J une and J uly ; twelve specimens. 

Eucosma rhodantha , n. sp. 

<$. 20 mm. Head and palpi yellow-ochroous. Thorax pale ochreous, 
yellower anteriorly. Abdomen grey. Posterior tibite clothed with dense 
projecting scales above. Fore wings elongate, posteriorly dilated, costu gently 
arched, apex obtuse, termon nearly straight, hardly oblique ; bright crimson- 
rose, costa faintly darker-strigulated ; a greeniah-oohreous basal patch, deep 
yellow in middle of base, and with a small ochreous-brown dorsal mark near 
base, outer edge rather irregular, running from before i of coBta to beyond 
middle of dorsum ; a small ochreous apical spot, edged below by a triangular 
white mark j cilia orimsou-roso, with a whitish-ochreous apical patch extend- 
ing to near middle of terraen. Hindwings rather dark grey, darker po». 
toriorly ; cilia grey, round apex whitish-groy, with dark grey subbasal line. 

Khasi Hills, in September ; one specimen. 

Euconma mnfochlora , n. sp. 

£ $. 22 — 23 mm. Head, palpi, and thorax rather deep green, thoracic 
crest large, bifid. Abdomen rather dark groy. Posterior legs without tufts. 
Fore wings elongate, rather narrow, costa gently arched, apex obtuse, termen 
sinuate, hardly oblique ; rather deep green, somewhat mixed with whitish on 
margin of dark markings ; markings dark bronzy-fuscous, somewhat mixed 
with deep groon, and finely edged with black ; costal edge oohreous- whitish, 
with scattered dark fuscous dots ; an irregular transverse spot on costa at \ 9 
and a longitudinal upwards-angulnted mark in disc beneath it ; two small spots 
on dorsum at £ and £ ; central fascia modorate, irregular, widely interrupted 
below middle, dorsal portion reduced to a triangular prmtornal spot ; four small 
spots on costa posteriorly ; a triangular blotch in disc posteriorly, of whioh one 
angle touches third of these spots, one almost reaches central fascia, and one is 
connected by an arm with termen above tornus ; one or two small white marks 
beneath anterior angle of this: cilia green, indistinctly barred with fuscous 
towards middle of termen, base ochreous-whitish, Hindwings rather dark 
grey, darker posteriorly ; cilia grey. 

Palni Hills (6000 feet) ; six specimens (Campbell), 

Euco$ma monaica, n. sp. 

$ 9« 19 — 20 mm. Head and thorax brownish-oohreous, thorax more 
or less mixed with grey, crest tinged with ferruginous. Palpi ascending, 
with appressed scales, whitish-ochreous or pale ochreous with two or 
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three blaok scales, terminal joint very short. Abdomen dark grey. Posterior 
legs without tufts. Forewings elongate, hardly dilated, costa gently arched, 
apex obtuse, termen gently rounded, somewhat oblique ; brownish-ochreous ; 
markings shining blue-grey, finely edged with whitish ; a broad patch 
occupying costal } towards base, whence proceeds a thick downwards curved 
streak from beneath costa before middle through disc, nearly reaching a round 
subterminal spot beneath apex ; upper edge of streak broken by a small dark- 
brown spot in middle of curve ; a short thick oblique streak from middle of 
oosta, followed by more or less blackish suffusion ; several costal dots, and a 
subcostal dot above subapical spot ; a broad dark -brown streak occupying 
dorsal fourth towards base and continued following margin of giey marking 
above it to tennen, where it is expanded to reach tornus ; a transverse rounded 
spot on middle of dorsum, anteriorly edged by this streak ; an irregular mark 
on tornus, and a subterminal dot above it : cilia browu, somewhat sprinkled 
with whitish, in middle of termen and beneath tornus more or less marked 
with dark grey. Hindwings whitish-fuscous, with broad blackish-fuscous 
terminal fascia ; cilia ochreous-whitish, with dark fuscous basal line, round 
apex fuscous. 

Maskeliya, Coylon (Alston) ; Palni Hills (Campbell) ; three specimens. 

Eucosma miltographa , n. sp. 

$ 9« 17 — 19min. Head grey irrorated with white, sides ferruginous- 
oohreoiib Palpi ochreo us-orange, upper surface white irrorated with dark 
fuscous. Thorax ferruginous oohreous or fulvous, with broad dark grey dorsal 
stripe sprinkled with whitish. Abdomen dark fuscous. Posterior legs without 
tufts. Forowings elongate, posteriorly dilated, costa gently arched, apex obtuse, 
termen almost straight, hardly oblique ; varying from ferruginous-ochreous 
to brownish, towards costa and on anterior 4 of disc irregularly strewn with 
small ferruginous-red spots or strigulse ; a narrow dorsal streak varying from 
whitish to fuscous, sometimes edged with reddish or dark fuscous above, with 
an obtuse-triangular projection beyond middle, whence an angulated ferruginous- 
red or dark purplish- fuscous striga crosses wing to costa beyond middle : oilia 
deep ferruginous becoming whitish-oebreous towards tornus, outer half whitish 
on upper half of termen, dark grey on lower half of termen and at apex 
Hindwings dark fuscous, diso thinly scaled and semiopaquo, obscurely and 
Irregularly marked with ochreous-yellowisb ; cilia ochreous-whitish tinged with 
grey, with dark grey subbasal line. 

Peradeniya, Ceylon (Green) ; Palni Hills (Campbell) ; in November, four 
specimens. 

En&monia loxantha, n. sp. 

£ 9. 16—18 mm. Head and thorax grey, shoulders tinged with ferrugi- 
nous. Palpi whitish, somewhat mixed with grey. Abdomen grey. Posterior 
tibim and basal joint of tarsi in £ clothed with long dense rough scales shove. 
Forewings elongate-triangular, oosta gently arched, apex obtuse, termen 
straight, little oblique 5 deep ferruginous ; oosta with seven pairs of oblique 
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whitish strigulse between i and Apex, first five emitting short violet streaks, 
longest anteriorly, costal edge blackish between these ; a broad ochreous-grey 
streak along dorsum from base to near tornus, narrowed posteriorly, upper 
edge with two palo violet whitiah-edged projections, first before middle, 
triangular, second narrow, rising from its extremity and directed obliquely 
towards apex, reaching half across wing ; terminal area beyond this forming a 
deep orange fascia, containing some deep ferruginous marking in middle, two 
whitish dots on termen beneath apex, and a wedge-shaped pale violet partly 
whitish -edged spot on toraus : cilia dark grey mixed with deep ferruginous, 
on npper half of termen with outer $ oohreous-whitish. Hindwings in $ with 
large dorsal expansible pencil of long whitish .ochreous hairB; dark fuscous ; 
cilia grey-whitish, with dark fuscous basal line. 

Khasi Hills, from June to August ; twenty specimens, 

Enar mania ancaloia , n. sp. 

9. 17—18 mm. Head, palpi, and thorax grey-whitish, thorax with 
small posterior crest. Abdomen in £ whitish -grey-ochreou», in 9 g*®y. 
Posterior tibiaa in $ clothed with hairs above. Forewings elongate, posterior- 
ly dilated, costa moderately arohod, apex obtuse, termen slightly sinuate, nearly 
vertical ; yellow-ocbreous, irregularly mixed with ferruginous-brownish ; costa 
with some obscure pairs of minute pale strigulce ; a broad pale whitish-fus- 
cous dorsal streak edged above with white, broadest at i, where it reaches 
more than half across wing, rapidly narrowed to tornus, upper edge with a 
triangular indentation in middle of wing filled with brown ; s Bomewhat curved 
transverse series of six blackish dots from tornus, reaching more than half across 
wing, two lowest preceded by similar dots ; an oblique series of blackish dots 
from near costa at j to termen above tornus: cilia oebreous mixed with brownish, 
at tornus suffused with whitish. Hindwings in $ with dorsal edge reourved, 
forming a shallow pocket clothed with loose hairs ; in $ pale fuscous, in 9 
rather dark fuscous, darker posteriorly ; cilia in $ whitish-fuscous, in $ grey. 

Kandy and Maskeliya, Ceylon, in May and September to November ; six 
specimens (Green, Pole), 

Enarmonia mdanacta , n. sp. 

14—16 mm. Head and palpi dark grey, palpi curved, ascending, 
smooth-scaled. Thorax dark grey mixed with black, posterior half of patagia 
and a posterior spot white. Abdomen rather dark grey. Posterior tibi» 
clothed with long rough expansible hairs above. Forewings elongate, costa 
slightly arched, apex obtuse, termen slightly rounded, somewhat oblique; 
yellowish-white, somewhat marked with pale yellow on margins of dark 
markings ; costa spotted with black ; a thick black xigsag streak above middle 
from base to apex, angulated thrice downwards and twice upwards, upper 
angulations suffused into dark leaden-grey costal blotches on basal fourth 
and beyond middle, lower edge towards tornus irregular and mixed with 
leaden-grey ; two targe trapezoidal black spots on dorsum at § and before 
tomns j a pale yellow angulated striga from f of costa to tornus, interrupted 
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by the black streak : cilia yeUowiob-white, with blackish bars in middle of 
termen and at apex, Hindwing* rather dark grey ; cilia grey. 

Khasi Hills, in June ; three specimens. The palpi are peculiar , bn t do not 
seem here to be of more than specific value. 

Erinm a, n. g. 

Antennas in $ stout, serrulate, pubescent. Palpi moderate, porrected, 
second joint with expanded soales towardsrapex. Thorax smooth. Forewings 
in $ without fold, termen sinuate ; 3 and 4 curved and approximated 
throughout, 5 absent, 7 and 8 stalked. Hindwings with .3 and 4 stalked, 5 
closely approximated at base, 6 and 7 closely approximated towards base. 

Allied to Cydia but characterised by the peculiar neuration. 

Erinma chloranthu , n. «p. 

#9. 17-21 mm. Hoad grey-whitish, sides mixed with blackish. Palpi 
blaokish-grey, apex of joints whitish. Thorax olive-greenish somewhat mixed 
with whitish, on shoulders and posteriorly mostly suffused with blnck. Ab- 
domen grey. Posterior tibiae in $ with brush of dense long projecting scales 
on basal half beneath. Forewings elongate, costa moderately arched, apex 
tolerably pointed, termen slightly sinuate, somewhat oblique ; pale grey or 
whitish, irregularly mixed with olive-green ; markings purplish-grey or fuscous, 
irregularly edged and mixed with blackish ; seven irregular costal spots, 
first with an angulated streak extending to dorsum forming edge of basal 
patoh, second extended as an irregular fascia to dorsum before middle, thence 
angulated upwards to disc beyond middle, and again downwards to near 
tornus ; some small scattered variable blaok marks on costa and dorsum, and 
in disc ; an irregular blotch towards apex : cilia whitish, somewhat mixed 
with grey and olive-greenish, Hindwings grey ; cilia grey, with darker subbasal 
line, 

Matkeliya, Oeylon, from December to April ; nine specimens (Pole, de 
Mowbray), 

Tmsbcera calceata, n. sp. 

89. 14-18 mo. Head ochreoua-white. Palpi whitish irrorated with grey. 

Thorax ochreous-white, anteriorly more or lees suffused with grey. Abdomen 
grey. Forewings elongate, oosta gently arched, apex, obtuse, termen faintly 
sinuate, little oblique, rounded beneath ; oohreons-white, strigulated with 
brown, grey, or dark fuseons, except on a broad undefined streak extending 
from middle of donum to oosta before apex, interstices of etrignlatiou more or 
lose silvery or filled up with leaden-metallic, sometimes forming definite streaks 
from oosta; ocellus long, narrow, broader upwards, margined laterally with 
thick leaden-metkllio streaks, and filled with six or seven irregular small black 
^ote, preceded on donum by a short ereot leaden-metallic mark enclosed be- 
tween two blaok streaks : oilit gtey speckled with dark grey. Hindwings 
rather dark grey ; cilia grey. 

Kt iari Hills, in June; eleven specimens. Tory close to the European 
«M)kwa, but easily distinguished by the white head. 
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Ancyfo thalera , n. sp. 

£9. 18-16 mm. Head and thorax fulvous-ochreous, face whitish. Palpi 
whitish -oohreous mixed or suffused with grey , beneath white towards base, 
second joint tufted with long scales beneath. Abdomen dark-grey. Forewings 
elongate, costa moderately arched, apex tolerably pointed, termen concave, 
little oblique, rounded beneath ; oohreous, obscurely strignlated with fulvous, 
posterior half suffused with deeper fulvous ; costa with pairs of obscure pale 
strigulro, separated by a few blackish scales, last five emitting short oblique 
leaden-metallic streaks, second of these extended as a very oblique striga to 
near termen beneath apex ; a triangular torual blotch mixed with grey and 
grey-whitish, becoming leaden-metallic towards apex, anterior edge oblique, so 
that apex is near middle of termen ; a blackish terminal line : cilia whitish - 
oohreous, basal half silvery-grey. whitish, sometimes partly tinged with fulvous, 
above apex fulvous odged beneath with white, beneath this with two slender 
fulvous bars separated with white. Hindwings with 3 and 4 connate ; dark 
grey ; cilia grey, with darker Bubbasal line. 

Khasi Hills, from June to August ; twenty specimens. Though differing 
from ofchor species in having 3 and 4 of hindwings connate instead of stalked 
or coincident, this species otherwise agrees well here. 

Cf/dia capUulata , n, sp. 

12-14 mm. Head pale greyish-ochreous, anterior half of crown 
blackish. Palpi blackish, terminal joint and apex of second grey-whitish. 
Thorax grey-whitish variably spotted with black. Abdomen pale grey, anal 
tuft whitiah-ochreous. Forowings elongate, rather narrow, costa anteriorly 
gently arched, apex round-pointed, termen sinuate, oblique j grey-whitish, 
baao of scales mostly finely grey, with a few scattered grey strigulro ; costa 
strignlated with blackish, dorsum and termen also with some minute blackish 
strigulro ; a dark :fuscous or blackish trapezoidal blotch, more or less mixed 
with leaden-gtey, extending on conta from before middle to rather near apex, 
and reaching half across wing, much narrowed downwards so that lower edge in 
about half upper, including four pairs of pale strigulro on costa : cilia whitish, 
sprinkled towards tips with blackish, IJindwingB grey ; cilia light greyish- 
ochreous, with grey subbasal line. 

Maskeliya, Ceylon, in June and November ; three specimens (Pole). 

Cydia gluci ita , n. sp. 

$ 9. 11-14 mm. Head white, sides fuscous. Palpi dark fuscous, ter- 
minal joint and apex of second white. Thorax ochreo us-white, with blackish 
spots on shoulders and at posterior extremity. Abdomen pale grey. Fore- 
wings elongate, somewhat dilated, costa gently arched, apex obtuse, termen 
slightly sinuate, somewhat oblique ; ochreous-white, more distinctly oohreous- 
tinged posteriorly ; a broad almost basal dark fuscous fascia mixed with 
leaden-metallic and black, outer edge nearly straight, oblique, running from i 
of costa to % of dorsum ; four small dark fuscous spots on posterior half of 
costa, and some scattered black coital strigulro ; a triangular dark fuscous spot 
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mixed with blaok on dorsum at $, and two or three blaok dorsal strigulr ; an 
interrupted blaok terminal line : oilia dark grey sprinkled with white, and at 
tips with black, Hindwings grey ; cilia pale grey. 

Khaai Hills, in June and July ; four specimens. 

Cydia gpeculalrix, n. up. 

g 9 . 1245 mm. Head light ockrooux, sides mixed with dark fuscous. 
Palpi dark fuscous, basal joint and a subapioal bar of second joint whitish- 
ochreous. Thorax dark fuscous mixed with pale ochreous. Abdomen dark 
fuscous, in g suffused with pale ochreous on sides and apex. Forewings 
elongate, posteriorly dilated, costa moderately arched, apex obtuse, termen 
sinuate, rather oblique ; dark fuscous, more or less mixed irregularly with pale 
ochreous ; costa with eight pairs of oblique whitish strigulm, second to fourth 
giving rise to three obsourely double leaden- metallic striae mixed with whitish, 
first limiting basal patch, angulated in middle, second irregular, preceding 
central-fasoia, which is blackish-fuscous, obliquely interrupted with pale ochre- 
ous in middle and leaden-metallic below middle, third following central fascia, 
rather curved or obtusely bent in middle ; a leaden-metallic stria from fifth 
pair of costal strigulw to sinuation of termen, continued along termen to 
tornus, enclosing with the preceding stria the ocellus, which is crossed by three 
longitudinal pale ochreous dashes ; last throe pairs of strigulo) emitting short 
leaden-metallic marks, surrounded with ochreous : cilia light ochreous-yellowish, 
with a black median line preceded by a dark leaden-groy shade base, whitish. 
Hindwings in g thinly scaled, whitish-grey tinged with yellowish, apex mottled 
with grey, with dorsal pencil of blackish hairs, cilia whitish -ochreous, with 
grey subbasal line ; in 9 dark grey, cilia grey, with darker subbasal line. 

Khaai Hills, in September ; twelve specimens. Also one g from Darjiling, 
in August, with hindwings greyer, but apparently not otherwise different. 

Laqmyretia leucitis, n. ap. 

9. 19 mm. Head, palpi, and thorax leaden -grey, palpi beneath whitish. 
Abdomen grey* whitish. Forewings elongate, posteriorly dilated, costa gently 
arched, apex obtuse, termen little oblique, roundod, faintly sinuate beneath 
apex ; rich brown ; a leaden-grey basal patch, outer edge angulated, out by a 
streak of ground colour above middle ; seven pairs of minute white eostal atri- 
guke, separated with blackish, and giving rise to leaden-grey streaks, first two 
suboonfluent, very strongly angulated in disc, where they are oonneoted by a 
streak with augle of basal patch, surrounded on dorsal half by a broad blackish 
suffusion, third siuuate-ourved, running to dorsum before tornus, fourth and 
fifth extremely short, sixth and seventh slender, confluent beneath apex and 
running to tornus; interrupted above and below middle ; some dark fuscous suffu- 
sion extending from beneath fourth and fifth towards middle of termen; cilia 
leaden-grey, with blackish basal line. Hindwings white ; a small basal patch of 
blackish suffusion ; a moderate blackish terminal band, attenuated downwards 
and not reaching tornus ; cilia white, round apex grey, with blaokish basal line* 

Khaei Bills ; one specimen. 
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LatfuyrtAa oalUtphtna, a. *p. 

10-1 1 mm. Head leaden-grey, forehead and sides yellow, faoe whitish. 
Palpi pale yellow. Thorax bluish-leaden. Abdomen dark grey. Forewings 
elongate-triangular, costa gently arched, apex obtuse, termen obliquely round- 
ed ; bluish-leaden-grey, posterior half suffused with blaokiah ; six oblique pale 
yellow wedge-shaped marks from posterior half of costa, anrronnded with black, 
each pair of marks terminating beneath in a short violet-metallic mark ; ar, 
oblique violet-metallic bar from middle of dorsum, broadly edged with black 
anteriorly, reaching more than half aoross wing ; beyond this two converging 
pale yellow wedge-shaped marks from dorsum, reaching half aoross wing, some* 
times united above, surrounded with black suffusion ; a transverse violet- 
metallic bar above tomus, not quite reaching it : cilia bluish-leaden-grey. 
Hindwings dark fuscous ; cilia light grey, with a blackish basal line, tips blue- 
whitish. 

Kbasi Hills, in September and October ; fifty specimens. 

Laspeyreda iaucma , n. sp. 

$ 9 . WO mm. Hoad rather dark bronzy-fuscous, face and palpi whitish. 
Thorax and abdomen dark bronzy-fuacotiB. Forewings elongate, somewhat 
dilated, oosta moderately arched, apex obtuse, termen somowhat obliquely round- 
ed ; dark fusoous, with prismatic reflections ; nine well defined short oblique 
whitish streaks from costa between \ and apex, second, fourth, sixth, and nipth 
emitting indistinct short bluish* leaden-metallic streaks ; a patch of four 
indistinct fuscous-whitish oblique strigw from about middle of dorsum, reach* 
ing about half aoross wing ; ocellus narrow, obscurely margined with bluish- 
leaden-metallic : cilia fuscous, with blackish basal line, Hindwings dark 
fuscous ; cilia grey, with dark fuscous basal line, 

Khaai Hills, in May and September ; fifteen specimens. 

Lcupeyretia ockropa , Meyr. 

(Lipoptycha ochropa , Meyr., Journ. Bombay N. H. Soc. XVI., 507.) 

This speoies should be referred here; veins 6 and 7 of the hindwings arc 
separate but not parallel as in Lipoptycha, and the different palpi afford a 
reliable character, 

Lasptyrm a diwiai , n. sp. 

£, 0 mm. Head pale brownish-oohreous, face pate ocb reous-yello Wish , 
becoming whitish beneath. Palpi whitish-ochreous. Thorax light fusoous. 
Abdomen rathor dark fuscous. Forewings elongate, posteriorly dilated, costa 
gently arched, apex obtuse, termen rather obliquely rounded, distinctly sinuate 
beneath apex ; rather dark fuscous, base of scales whitish, appearing finely 
striated; five oblique hardly perceptibly double whitish streaks from costa 
between i and f , alternating with dark fuscous streaks, first two terminating 
in Short leaden-metallic streaks, third and fifth in somewhat interrupted bent 
blurshdeaden-metallic strips running to about toruus; two short whitish 
costal streaks before apex converging to a btuisMeaden-metallic dot ; dorsal 
half with moreor less indistinct whitish stiigsc, four towards middle more 
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distinot and forming an oblique patch reaobing half across wing ; two black 
dots resting on termen below middle ; apex ochreous-tinged : cilia light bluish* 
grey, with black basal line. Hindwings dark fuscous ; cilia light grey, with 
dark fuscous subbasal line edged with whitish. 

Barberyn Island, Oeylon : in February ; one specimen (Fletcher). 

Laapsyresia hemidora, n. sp. 

£9. 11-12 mm. Head yellow mixed with blackish. Palpi yellow, with 
some blaok scales in middle of second joint. Thorax yellow irrorated with 
blackish. Abdomen dark grey. Forewings elongate-triangular, oosta moderately 
arched, apex obtuse, termen somewhat rounded, rather oblique ; deep coppery- 
orange or orange-red ; basal half yellow strigulated with black, limited by a 
thick dark purplish-leaden transverse streak not reaching oosta, its posterior 
edge very irregular ; posterior half of costa with pairs of obscure whitish 
atrigiilaa separated with black ; a dark purplish-leaden streak from middle of 
oosta to near termen beneath apex, thence abruptly curved and continued near 
termen to tornus ; four small dark purplish-leaden spots beneath costa 
posteriorly ; space between stria and median streak strewn with irregular dark 
purplish-leaden marks ; a row of irregular blackish dots before termen : cilia 
ochreous-yellow, irregularly barred with dark leaden-grey, and with a dark 
leaden-grey basal line. Hindwings dark grey ; cilia ochroons whitish, suffused 
with pale grey towards apex and tornus, with dark grey basal line. 

Khasi Hills, in September ; four specimens. 

Laepeyrtaia endrosiaa, n. sp. 

$ 9. 10-13 mm. Head, palpi, and thorax dark fuscous, closely irrorated 

with pale greyish -ochreous. Abdomen dark fuscous. Fore wing elongate, 
posteriorly dilated, costa slightly arched, apex obtuse, termen rather obliquely 
rounded, sinuate beneath apex ; dark fuscous, basal area as far as a line run- 
ning from i of oosta to tornus finely irrorated with pale greyish -ochreous ; re- 
mainder of wing crossed by irregular ourved partly confluent ferruginous-fulvous 
lines, rising from numerous very fine paired oblique whitish costal strigul©, and 
three bluish-leaden lines, third running to termen beneath apex ; between the 
first two metallic lines towards tornus the ground-colour appears as a transverse 
series of four blackish dots or very short dashes ; cilia leaden-grey, with black 
basal line. Hindwings grey, with whitish-grey suffusion in middle of disc, and 
broad blackish terminal band ; cilia whitish-grey, with blackish basal line. 

Khasi Hilla, in June and July ; eight specimens. 

Laiptyrtiia cheliad, n. sp. 

<jf. 11mm. Head, thorax, and abdomen fuscous, face and palpi whitish* 
ochreous. Forewitig* elongate, somewhat dilated, costa gently arched, apex 
obtuse, termen attic oblique, rounded, sinuate beneath apex and rather prominent 
in middle purplish-fuscous, with prismatic reflections ; posterior half of oosta 
with several pairs of minute whitish strignlte, and two approximated 
triangular oehreotukwhite spots immediately before apex ; a blnishleaden line 
from middle of oosta obliquely to disc near middle of termen, thence obtusely 
X9 
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angulated to tornus, and another from } of ooita to termen beneath apex ; 
three blaokiflh dote close before lower half of termen : cilia fuscous, with dark 
bluieh-fueooua baaal line. Hindwinge rather dark fuscous, lighter towards 
base ; cilia whitish-fuscous, with dark fuscous basal line. 

Maskeliya, Oeylon, in October ; one specimen (Pole). 

L<Mp$yr*tla cyanogona, n, sp. 

fa 10-lt mm. Head pale ochreot»B.grey, face more whitish-oehreous. Palpi 
whitisb-oohreous, a dot in apical scales of second joint beneath, and terminal 
joint above grey. Thorax ochreous*grey. Abdomen groy. Forewings elongate, 
somewhat dilated posteriorly, costa gently arched, apex obtuse, termen some* 
what obliquely rounded, sinuate beneath apex ; rather dark fuscous, basal 
half with a purplish-leaden gloss, posterior half mostly suffused with light 
yellow-oohreous ; fine pairs pf oblique whitish costal striguli© be ween £ and }, 
each emitting a short oblique blue-leaden-metallic streak except fourth which 
Is single and has no streak, third angulated in middle and continued as a thick 
striga to tomus ; indistinct blaokish strigeo from costa before and beyond 
this streak, some irregular black dots in disc before angle, and four undefined 
black dots following its lower half ; two short thicker white marks on costa 
before apex, beneath which is a leaden-blue metallic dot ; a triaQguhur central 
dorsal patch of four purplish-grey atrigee converging upwards to a point, 
reaching half across wing: cilia shining bluish -grey, with a black basal line, 
very finely cut with white on subapical situation, Hindwiogs dark fuscous ; 
oilia grey-whitish, with dark fuscous basal line. 

Khasi Hills, in September ; two specimens. 

Lagptyrma orocopa, n. sp. 

14 mm. Head and palpi ochreons-yellow. Thorax and abdomen .fus- 
cous. Forewir gs elongate, hardly dilated, costa slightly arched, apex obtuse, 
termen somewhat obliquely rounded, faintly sinuate beneath apex ; rather dark 
fuscous, finely irrorated with grey-whitish exsept towards costa, crossed by 
about ten dark purplish -leaden-grey lines rising from pairs of indistinct minute 
whitish costal strigul®, angulated above middle, suffused and indistinct in 
disc, sixth and seventh forming margins of ocellus with two well-defined leaden 
streaks, last three converging towards termen beneath apex ; three short 
undefined blackish dashes in ocellus, and an oblique blackish striga above it ; 
cilia rather dark fuscous, irrorated with grey*whiti*h. Hind wings fuscous; cilia 
light fuscous, with somewhat darker sub-b*s&) line, 

Galboda, Oeylon, in November ; one specimen (Pole). 

Laspgyrma pMudontetifi, n. sp. 

10 mm, Head greyish-ochreous. Palpi pale greyish-oohreous. Thorax 
fuscous irrorated with pale greyish-ochreous. (Abdomen broken*} Posterior 
tibies and basal joint of tarsi beneath clothed with long dense projecting scales. 
Forewing* elongate, not dilated, costa gently arched, apex obtuse, termen, 
straight, little oblique, rounded beneath ; dark fuscous, finely irrorated 'With 
fuscous-whit iah except on costa; costa between! and apex w|th seven pain 
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igol®, whence proceed obscure short purple-leaden strig®, those 
1 fifth pairs crossing wing, angulated in middle, forming margins 
oree short black dashes in ocellus, diminishing in length down* 
fuscous irrorated with fuscous-whitish. Hindwings fuscous, 
oadly sprinkled with black ; cilia whitish-fuscous, 
otober ; one specimen (Maxwell 'Lefroy), Larva tunnels stems of 
coca (Maxwell-Lefroy). Very similar to L t trimntra, but distinct by 
laracters of posterior legs and hind wings, 
a ptydhon », n. sp. 

•15 mm. Head and thorax fuscous sprinkled with whitish -ochrooua. 
h-ochreous, slightly sprinkled with fuscone. Abdomen grey, slight- 
with black. Forewings elongate, not dilated, costa gently arched, 
a, termeu slightly sinuate beneath apex, hardly oblique, rounded 
lark fuscous, finely irrorated with oohreous- whitish except towards 
riorly ; costa throughout with nine pairs of whitish stngui®, last six 
to short oblique leaden-metallic streaks, seventh running to termen 
ex ; ocellus margined laterally by leaden-metallic streaks, and con- 
es elongate black dots : cilia dark fuscous, irrorated with ocbreous- 
Hindwinga grey ; in $ a very slender submedian hair-pencil from 
owed by a few dark grey scales, dorsal area rather broadly strewn 
(rey scales, dorsal edge and cilia recurved upwards to form a pooktt ; 

' **«y- 

rg (3,000 feet), in August (Newcome) ; Madulsiraa, Ceylon, in Novera * 
ghan) ; six specimens. Also very close to L, triemtra ; the hindwings 
pk scales as in L. patuduititU*, and dorsal pocket as in L . puravtrtpUh 
/resta para*trepta, n. sp. 

k 1248 mm. Head and thorax dark fuscous irrorated with whitish- 
4. Palpi whitiah-ochreoua sprinkled with grey, terminal joint grey 
Abdomen dark fuscous. Forewings rather elongate, moderately broad, 
sUtly arched, apex obtuse, termen hardly oblique, *atber abruptly 
1 beneath apex ; dark fuscous, irrorated with whitish-oehreous ; sevon 
, oblique whitish costal strigul®, followed by three single strigulw 
s apex, third to seventh pairs emitting oblique blue-leaden metallic 
i, sixth very short, seventh running to termen beneath apex, preapical 
4 terminating in a blue-le^den-metallie dot j two oblique blue-Ladeu 
io lines from dorsum near middle, converging upwards and nearly reach- 
Mk of fifth pair of coital ntflgulw ; ooellus margined laterally by strong 
jadsn-metallio streaks, end containing three elongate black dot* resting 
.starior edge > cilia dark grey, towards base grey-whitish, with a blackish 
'jfitoe. Hindwings in £ with dorsal margin and cilia curved upwards 
HO form a groove or pocket ; dark fuscous, becoming blackish-fuscous 
faorly \ ciHs grey, with dark fuscous basal line, extreme tips white, 
ipl Hills, in September } twenty-five specimens. Very similar to L. 

JrtjjWji 1 this group of obsely allied species requires much care in deter- 
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urination ; the secondary sexual character* of the $ afford easy dit 
in the $ the shape of wings k perhaps the most reliable 
darmtrepla the forewing* are broader and the termen more obviou 
than in the others. j 

GBLBCHIADvK, 

Idiophanti 9 melanosacta , n. sp, 

$ $, 12-18 mm. Head, palpi, antenn®, thorax, and abdom 
oohreons ; terminal joint of palpi with dark fuscous lateral lint 
dark fuscous. Forewings elongate, costa slightly arched, termen w 
elliptical excavation between slender acute apical and broader oi 
prominences ; 2 and 3 long stalked, 6 absent ; whitish-ochreous ; 
blackish patch extending along costa from base to beyond mi* 
oblique, lower edge forming two broad subtriangular prominence 
a boat half across wing ; two undefined blackish dots longitudinally 
d isc beyond middle ; an angulated whitish line from } of costa 
before tornal prominence, edged with fuscous and on costa with bl 
fine oblique parallel fuscous liue beyond this on upper half ; a bronz 
dot edged auteriorly with blaek on termen beneath base of exoavat 
whitish-oohreous, tips whitish, within excavation with a blackish sub-, 
towards apex of both prominences, fiindwings grey ; cilia pale gre 
apex with a blaokish-^rey sub-basal line edged with whitish -oohreons si 
N. Coorg (3,000 feet), in June ; three specimens (Newcomo). 
Idiophanlis chalcura, n. sp. 

15 mm. Head greykh-ochreous, face whitish-oohreous. Palpi 
grey, upper edge whitish-oohreous. Antenna whitish dotted with dai 
towards base lined with black, toward apex with two blackish'grey 
Thorax light greyish-bronze. Abdomen grey, segmental margins o< 
Whitish, basal half blackish-grey above. Forewings elongate, rather 
costa slightly arched, termen with deep elliptical excavation between 
acute apical and broad rounded tornal prominence ; 2 and 3 sepal 
present ; light ochreous-fuscous, costal half suffused with dark fuscous \ 
and second disoal stigmata large, cloudy, dark fuscous, latter precede 
additional elongate dot ; two oblique white streaks, blaek-edged poitc 
from costa about }, first running to base of excavation, second to apex 
between and beyond these pale oohreous ; a black dot on base of exeavi 
tornal prominence bronzy-metallic, edged anteriorly with blaekkb at extra 
and crossed by two longitudinal pale yellowish lines : cilia whitiah-ocb 
on termen bronzy-metallic, beneath apical prominence mixed with dark gi 
apex with a triangular white mark v H indwing* blackish-grey ; cilia dark 
round apex with a blackish snbbasal line edged with pale greyish«oohreotj 
Kbasi Hills, in October ; one specimen, 
fdiqphxntte di acuta, n. sp* 

S9. 18-14 mm. Head and thorax light bronzy-ochreons, fade j 

thorax f uscoua-tinged. Palpi whitish-ochreons, anteriorly irrorated with 
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oou*. Antennae pale grey, above dark fuscous, Abdomen grey, anal tuft 
whitish -oohreous. Forewinga elongate, rather narrow, costa slightly arched, 
termen with a deep elliptical excavation between slender pointed apical and 
broad obtuse tornal prominence ; 2 and 8 separate, 6 present \ fuscous ; a 
strongly-curved light leadon-bluish dark-edged line from * of costa to dorsum 
before tornal prominence, more or less obscurely margined with oohreous 
anteriorly ; apical and tornal prominences, beyond this light ochreous-yellow, 
with a grey-whitish streak along tipper part of apical prominence, and 
some black suffusion towards middle of termen : cilia bronzy-fuscous, at base 
of excavation and on lower side of tornal prominence light ochreous-yellow. 
Hindwings grey; in $ beneath with a furrow along lower margin of cell, 
covered with a fringe of long hairs ; cilia grey, on upper half of termen 
whitish-yellowish, round apex with dark fuscous subbasal line. 

Maskeliya, Ooylon ; in February and September, three specimens (de Mow- 
bray, Alston). 

Idiophwtia htmiphcua, n. sp. 

$ 9. 1346 mm. Head pale oohreous, faoe whitish-oohreous. Palpi light 
silvery-grey. Anton n© oohreous- whitish, on basal half with a blackish line 
above, towards apex with three narrow dark fuscous bands. Thorax pale 
oohreous, anteriorly suffused with dark fuscous. Abdomen whitish-oohreous 
sprinkled with grey. Forewings elongate, rather narrow, costa slightly arched, 
termen with a deep circular excavation between slender acute apical and 
broader obtuse tornal prominence ; 2 and 3 separate, 6 present ; pale 
oohreous, costal half from base to posterior streaks suffused with rather dark 
fuscous, darkest towards base; two fine oblique whitish posteriorly black- 
edged streaks, first meeting a very undefined erect line of pale bronzy-metallic 
and blackish scales from dorsum beforo tornal prominence, second running 
into apex ; tornal prominence beyoud*this line suffused with coppery-metallic 
on margins ; a black dot at bat© of excavation : cilia whitish-oohreous, on 
iertneu metallic bronse with two undefined dark fuscous lines, above apex 
with a triangular white black-edged mark. Hindwings grey ; cilia pale greyiah- 
oohreous or whitish -fuscous, round apex with a blackish subbasal line. 

Khasi Hills, from April to Ootober ; twenty specimens. 

TdiophauUs stoka, n.sp. 

£* 1646 mm. Head and thorax light bronzy-oohreous, face whitiah-oohre- 
oua. Palpi whitish-oohreous, anterior edge white margined with blackish lines* 
Antenna whitish lined with blackish. Abdomen whitish-oohreous suffused with 
grey. Forewings elongate, rather narrow, costa gently arched, termen semicir- 
oularly concave beneath produoed pointed apex, tomes rounded-prominent ; 2 
and 3 separate, 6 present j pale oohreous, irregularly tinged with fuscous ; a 
doudy dark fuscous subdoml dot at<f ; stigmata blaokish. plical represented 
bf two transversely placed dots enclosed in fuscous suffusion, second discal by 
two transversely placed dots, an additional dot midway between lower of these 
hhd upper plical ; an oblique white line from of costa, edged with black on 
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costa, angulated opposite terminal concavity and continued obsoletely to near 
tornus j a white dark-edged line from costa beyond this running to apex ; some 
blackish suffusion on termen towards middle : cilia pale greyisb-ochreons, on 
termen tipped with grey, beneath apex with a black basal line, towards middle 
of termeu with a bronsy-metallic basal spot. Hindwings grey, paler towards 
base ; cilia pale grey, round apex whitish with a black subbasal line. 

Palni Hills, Gooty; two specimens (Campbell). 

Anorlhottia so ndyoitis, n. sp. 

£ 9. 1849 mm Head fuscous. Palpi fuscous, second joint becoming 
oohreous-brown anteriorly, expansible hairs sprinkled with whitish, terminal 
joint whitish, anterior edge dark fuscous. Antennae greyish, spotted with 
dark fuscous. Thorax fusoous. in £ with two red dorsal marks. Abdomen 
rather dark fuscous. Forewings elongate, rather narrow, slightly dilated 
posteriorly, costa slightly arched, apex obtuse, termen somewhat sinuate, rather 
oblique ; glossy fuscous, markings blood-red j an oblique mark near base ; six 
small spots in disc arranged in three pairs, and a seventh between and above 
second and third pairs ; a dot on dorsum towards tornus, sometimes united 
with third pair to form a curved bar ; a narrow streak along costa from 4 to 

thence continued as a transverse streak to tornus ; a blackish line along 
posterior part of costa and termen : cilia yellow-oohreous, beneath tornus 
fuscous. Hindwings grey, in $ rather darker ; cilia grey, round apex and upper 
half of termen suffused with pale yellow-ochreous, with grey subbasal shade. 

Khasi Hills, in June and September ; Kandy, Ceylon, in April (Green); six 
specimens, 

XyLOKYCTIDjK. 

Ptoohoi-yctis simbleuta , n. sp, 

£ ?. 11-17 mm. Head, palpi, anlenn®, thorax, and abdomen white; 
antennal pectinations in £ short, grey ; thorax usually with a few blaokish 
scales ; abdomen broadly banded with ferruginous. Forewings suboblong, 
moderate, costa gently arched, apex obtuse, termen hardly rounded, rather 
oblique ; white, with some irregularly scattered black scales, especially in disc ; 
a patch of cloudy fusoous suffusion extending from disc beyond middle to 
tornus ; a pr® marginal series of black dots from J of costa to tornus : cilia 
white, with fine black median line, apical third grey except above apex and on 
tornus. Hindwings pale grey ; cilia white, with a faint grey median line, 

Gasepore, Assam, in March and April ; eight specimens bred (Autram). 
Larva brick-red ; feeds beneath a web covered with refuse and pieces of 
bark, on bark of shoots of tea-plant (Thea), eating right through to the 
cambium, and thus killing the branch or plant (Antrasn). 

CEcophobibjs* 

Bla$toba$i8 decolor, n. sp. 

11-15 mm. Head and thorax whitiah-ochreoos. Palpi whitish- 
oohreoos, irrorated with fuscous except at apex of joints, terminal joint in $ 
stoat, tolerably obtuse. Anteonw greyish-oehreous, basal joint whitish* 
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oohreous. Abdomen whitish-ockrcouB, in g with a dark fuscous transverse 
streak on eaoh segment before margin. Forewings elongate, narrow, moderate* 
| y pointed, tolerably acute ; whitiah-ochreous, partially tinged with brownish, 
in g thinly, in 9 more largely sprinkled with dark fnacons ; a curved or 
obtusely angulated ochreous- whitish fascia at 4 , followed by more or less dark 
fuscous suffusion ; stigmata dark fuscous, distinct, plical obliquely before first 
discal, and touching posterior edge of pale fascia, a larger dark fuscous dot on 
tornus beneath second discal : cilia whitish-ochreoua or whitish-fuscous, some- 
what sprinkled with dark fuscous. Hindwings in g pale fuscous, basal third 
suffused with whitish-oohreous or pale yellowish, in 9 fuscous, darker towards 
apex ; cilia whitiah-ochreous or whitish -fuscouB. 

Puttalara, Oeylon, from November to January ; fourteen specimens (Pole). 

Blattobatie pulverta, n. sp. 

g 9. 14-10 mm. Head ochreo us-whitish, crown irrorated with fuscous. 
Palpi whitish-oohreous irrorated with dark fuscous, terminal joint in g slender, 
acute. Antennaa pale greyish-oohreous. Thorax oohreous-whitish irrorated 
with fuscous. Abdomen pale greyish-oohreous, in g with ferruginous segmental 
bands. Forewings elongate, rathor narrow, moderately pointed, apex tolerably 
obtuse ; grey- whitish, suffusedly irrorated with dark fuscous ; discal stigmata 
tolerably distinct, round, dark fuscous, at jf and $ respectively j cilia pole greyish, 
sprinkled with whitish points, and with a few dark fuscous scales towards base. 
Hindwings with vein 5 connate with or out of stalk of 3 and 4 ; grey, towards 
base and in cell pale and subhyaline ; cilia light grey, slightly ochre ous -tinged. 

India (without further locality) ; four specimens, bred from larvsa feeding 
on colonies of Tuchardia lacca (Green). 

Hyputttna doleropa , n. sp. 

g . 12-15 mm. Head whitish, crown irrorated with dark grey, face some* 
times ochreous-tinged. Palpi whitish, irrorated with dark grey except apex of 
Seoond joint. Antennae dark grey. Thorax whitish, mixed with pale grey 
and irrorated with dark grey. Abdomen grey-whiti*h mixed with grey, 
segments with ferruginous bands. Forewings elongate, narrow, costa slightly 
arched, apex round-pointed, termen extremely obliquely rounded ; whitish, 
irregularly irrorated with dark grey or blackish ; stigmata cloudy, formed of 
blackish irroration, discal rather large, round, often placed in a longitudinal 
whitish streak, plical elongate, slightly before first discal; cilia light grey 
round apex irrorated with whitish and blackish, Hindwings grey, becoming 
semitransparent towards base ; cilia grey, paler towards tips, 

fiatpura Bange, Khandesh, bred in February ; five specimens (Anuandale). 
° Parasitic in fee? in company with the Nootnid Eubkmma amubilh" (Annan- 
Me), 

STfcNOMlIMB. 

Agriopham bpnina, n, sp, 

g 9 , 22-26 mm, Head fuscous-whitish, sometimes brownish-tinged. Palpi 
tttflbeuswwhitisli, lower half of eecond joint suffused with dark fuscous 
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Antenna, thorax, and abdomen whitish-fuscous. Forewings elongate, oosta 
moderately arehed, apex obtuse, termen rounded, somewhat oblique ; pale 
greyish-ochreous slightly sprinkled with whitish and dark fuscous, some- 
times oohreous-tinged ; dorsum sometimes suffused with fuscous ; basal 
fourth of oosta more or less suffused with dark f usoous ; subtrianguJar spots of 
dark fuscous suffusion on costa at £ and J ; very indistinct traces of suffused 
fuscous lines from oosta at £ and the two spots, first hardly traoeable, second 
very irregular, angulated in disc, third curved ; first diacal stigma sometimes 
fuscous, seoond large, dark fuscous ; a marginal series of blaokish dots round 
apex and termen : cilia pale greyish-ochreous. Hindwings whitish-grey ; cilia 
pale greyish-ochreous. 

Khasi Hills, from July to September ; five specimens. 

Agriophara minwx, n. sp. * 

22-25 mm. Head pale brownish-achroous, sides of face fuscous. 
Palpi whitish-oohreoua, basal half of second joint suffused with fuscous. 
Antennas and thorax whitish- oohreous irrorated with fuscous. Abdomcu 
greyish, apex whitish-oohreous. Forewings elongate, costa moderately arched, 
apex obtuse, termen rounded, rather oblique ; whifcish-ochreous tinged with 
brownish and irrorated with fuscous ; basal fourth of oosta suffused with dark 
fuscous ; a very indistinct irregular line of fuscous suffusion from oosta at $ 
to dorsum before middle ; a broad oblique fascia of dark f usoous suffusion, 
sharply defined and pale-edged anteriorly, very undefined posteriorly, from oosta 
about middle, reaohing more than half across wing ; & suffused fuscous curved 
line from costa about f , almost obsolete on dorsal half ; a marginal row of 
blackish dots round apex and termen ; cilia light brownish -ochreous. Hind 
wings pale grey ; cilia pale greyish-ochreous, with grey subbasal line. 

Khasi Hills, in July ; two specimens. 

CoPROMOltPHID*:. 

Copromorpha oymbalora , n. sp. 

13-17 mm. Head and thorax white. Palpi white, sometimes with a 
few black specks. Anteuuro oohreous dotted with black. Abdomen white, on 
apical half mixed or suffused with grey or dark fusoous. Forewings elongate- 
triangular, costa gently arched, apex obtuse, termen slightly bowed, little oblique ; 
7—9 separate ; oohreous, more or less suffused with bright fulvous ; a white 
patch occupying basal $ of wing, outer edge straight, vertical ; a violet-golden 
metallic irregular transverse streak near beyond and parallel to edge of this ; 
one or two short violet-golden metallic oblique marks beneath oosta beyond this, 
a striga from f of oosta to termen above middle, and a short mark just before 
apex ; area between this striga and the transverse streak occupied by a large 
roundish fusoous blotch finely irrorated with whitish and crossed by numerous 
fine incomplete longitudinal blaok lines, marked on upper edge with two small 
round violet-goiden-metallic spots, on middle of posterior edge with a violet* 
golden-metallic transverse mark, and crossed below middle by an irregular 
bar of ground-colour containing four small round violet-golden metallic spots 
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partly margined with irregular black marks : cilia purplish-grey with two dark 
fuscous shades, fiindwings white ; a broad blackish terminal fascia irregu- 
larly attenuated downwards, on lower third of termen very narrow or absent ; 
cilia grey with blackish subbasal line, becoming white on lower half of termen. 

Khaei Hills, from June to September ; five specimens. 

Ghlidanotiime, 

Trymaliti $ ccUaracta , n. sp, 

16-19 mm. Head white, crown mixed with fuscous. Palpi white, 
upper surface dark fuscous except apex of joints. Thorax white, more or less 
mixed on back with light fuscous, sometimes speckled with blackish. Abdo- 
men pale whitish -oohreous. Fore wings elongate, posteriorly dilated, costa 
gently arched, apex obtuse, termen obliquely rounded, slightly indented 
beneath apex ; white ; a few fuscous dots on costa ; blackish subcostal dots 
near base and before middle ; a streak of suffused fuscous strigulation occupy- 
ing dorsal fourth from base almost to tornus, and a similar but fainter and 
loss defined streak extending from dorsum beyond middle to apex of wing, 
marked with two or three blackish dots and a yellowish disoal dot at end of 
cell ; a yellow-ochreous apical spot, enclosing a white longitudinal mark ; a 
aubmarginal series of blackish dots, followed by a marginal series of small 
grey spots : cilia white, with two shades of fuscous or dark fuscous irroration. 
Hind wings and cilia whitish-grey, slightly yellowish-tinged, 

Maskeliya, Ceylon, in October, November and March ; five specimens ( de 
Mowbray). Closely allied to T. margariae, but with the colouring of oblique 
streak much reduced ; easily distinguished by having posterior half of costa 
white with at most one or two minute fuscous dots, whereas m margarias it 
is oohreous strigulated with white. 

Plutrllidas. 

Ypommeuta corpuncularis, n. sp. 

27 mm. Head grey-whitiBh, forehead with two black dots, centre of 
crown with some black scales. Palpi grey- whitish, base of terminal joint with 
a blackish dot, Antenn® grey. 'Cliorax grey-whitish, with dots on shoulders, 
three antemedian, two postmedian dots, and two at posterior extremity black. 
Abdomen grey. Forewings elongate, narrow, costa gently arched, apex obtuse, 
termen obliquely rounded ; grey, irregularly strewn with small white dots, 
thiokest in disc anteriorly, most thinly towards costa between middle and J ; 
six longitudinal series of small black dots, first of nine dots beneath costa from 
base to middle, second of ten dots from near base to third of three dots before 
middle and two towards apex, fourth median, of seven dots from near base to 
middle and three posteriorly, fifth above fold, of twelve or thirteen dots, sixth 
of ten dote ; three additional dots before termen between fourth and fifth rows ; 
a email white spot on costs towards apex : cilia grey, towards base mixed with 
white. Hindwings and cilia slaty-grey ; a moderate roundish rather undefined 
transparent basal patch. 

3Nilgiri Hitts (6,000 feet), in May ; one speoimen (Andrewea), 

SO 
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Anticratos atteriai, n* Bp. 

16 mm. Hoad, palpi, antetuue, thorax, and abdomen dark fuscous ; 
palpi with several white dots ; antennas with a shining white subbaBal mark 
above. Forowings elongate, oosta moderately arched, apex obtuse, terrnen 
sinuate, oblique ; 2 from before angle, 3 and 4 approximated, 7 — 9 separate ; 
dark fuscous tinged with brotoze, strewn throughout with numerous pale violet- 
blue-metallio dark-edged dots, tending to form transverse series, especially 
two angulated series beyond middle, and one along termen: cilia light ochreou*- 
yellow, basal half bronsy^fuBOOus, towards tornus more blackish. Hind wings 
dark fuscous, cilia whitiah-f usoous basal half dark fuscous. 

Khasi Hills, in June ; one specimen. 

TineiDjK. 

Dacryphanet , n. g. 

Head with loosely appressed hairs ; ocelli present ; tongue absent. Antennas 
4, in $ moderately ciliated (1), basal joint short, without pecten. Labia! 
palpi moderately long, curved, ascending, thickened with dense scales, second 
joint rough beneath, with an exterior series of projecting bristles, terminal 
joint rather short, obtuse. Maxillary palpi several- jointed, folded. Posterior 
tibiae with appressed scales. Forewing with 1 b furcate, 2 from near angle, 
7 to apex, 11 from before middle. Hmd wings 1, elongate -ovate, cilia \ ; 3 and 

4 approximated at base, 5 — 7 parallel. 

Intermediate in some respects between Tinea and Setomoiyiha. 

Daeryphufte* cyanastra , n. sp. 

$ 9. 15*18 mm. Head and palpi dark oohreous-f usoous. Antennas, thorax, 
and abdomen dark fuscous. An terior legs spotted with silvery- white. Fore- 
wings elongate, posteriorly somewhat dilated, costa moderately arched, apex 
rounded, termen obliquely rounded ; dark fuscous ; six indeterminate group* 
of blue-metallic or violet -metal lie dots, sometimes surrounded by an indefinite 
cloudy paler suffusion, ot*., basal, towards costa before middle, towards middle 
of dorsum, towards costa about 4 , tornal, and apical: cilia rather dark oohreotte- 
fuscous. Hmd wings rather dark bronzy-fuscous, darker towards apex ; cilia 
fuscouK, with dark fuscous basal line. Forewings in $ beneath with expan- 
sible subcostal fringe of hairs before middle. 

Khasi Hills, in July and August ; twenty specimens. 

Struthiaoa my item, n. sp. 

$ 19«22 mm., 9 28-32 mm. Head light oehreous-yellowish, lower part of 
face dark fuscous. Palpi very short, loosely scaled, fuscous. Antenna fus- 
cous, basal joint pale yellowish, pectinations in $ 12. Thorax light fuscous. 
Abdomen light greyish-oefareous. Forewings elongate, in $ moderate, in 9 
narrower, costa moderately arched, apex obtnse, termen obliquely rounded ; 

5 absent, 8 and 9 stalked * pale f usoous, with scattered cloudy dark fuscous 
strigul® { these cause obscure indications of a oloudy dark transverse mark 
from disc before middle to dorsum, preceded by faint pale suffusion : cilia 
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pale fuscous or greyish-oohreous. Hindwings thiuly sealed, grey ; oilia light 
greyish-oohreous. 

Mad nisi raa and Feradeniya, Oeylon, from July to September ; six specimens 
(Vaughan, Green). 

Struthtica zygiti$ y n. sp, 

$ 13-14 mm., 9 19-22 mm . Head and thorax whitish irrorated with f us* 
eous, lower half of faoe fuscous. Palpi 6horfc, slender, fuscous, apex of joints 
whitish. Antennw whitish sprinkled with fuscous, pectinations Abdomen 
light greyiah-ochreous. Forewinga elongate, moderate, costa moderately 
arched, more strongly in 9 , apex obtuse, termen rounded, rather strongly 
oblique ; 9 absent ; whitish, sometimes partially tinged with fuscous, strewn 
throughout with fuscous or dark fuscous s trig til 89 ; an irregular transverse 
median fascia, and a spot beneath costa at J, more or less indicated with fus- 
cous suffusion, but usually very ill-defined : cilia whitish, sprinkled with pale 
fuscous. Hind wings and cilia pale fuscous or whitish -fuscous, 

Puttalara, Oeylon, from September to June ; ten specimens (Pole). 

StruthUca charadriaa, n. sp, 

£ 18-23 mm., 9 28-31 mm. Head and thorax light fuscous, sprinkled 

with whitish. Palpi very small, slender, fuscous. Antenna? whitish, pectina- 
tions in £ 6. lined with fuscous. Abdomen pale whitish- fuscous. Forewings 
elongate, rather narrow, rather dilated posteriorly, costa posteriorly mode- 
rately arched, apex round- pointed, termen very obliquely rounded ; all veins 
present, separate ; whitish finely irrorated with fuscous, sometimes forming 
indistinct strigul© ; the absence of irroration forms a more or leas distinct 
suffused white median streak from near base to }, costal area above this more 
or less suffused with fuscous; oilia whitish-fuscous. Hindwings and eHi§ 
fuscous-whitish, 

Hambantota, Ceylon, from June to August ; ten specimens (Pole). 

Saphenmttis, n. g. 

Head loosely rough-scaled ; ocelli present ; tongue absent. Antenna* in 
$ Mediated with fascicles. Labial palpi moderate, porrected or ascending, 
loosely sealed, obtuse. Maxillary palpi obsolete. Posterior tibi® clothed with 
long hairs. Forewings with lb furcate, 2 from towards angle, 7 to apex or 
termen, 8 stalked with 7 or absent, XI frpm before middle. Hindwings l, 
elongate-ovate, cilia 1 ; 2—7 tolerably parallel. 

Type «$. camerata. Allied to Afelatina, from which it differs essentially by 
the antennas not being pectinated in 

Saphumtdit cammrta, n. sp. 

£. 12-Urmm., 9 21-23 mm, Head, palpi, antennas, thorax, and abdomen 
pale whitish-ooh reous ; basal half of palpi mixed with blackish ; shoulders 
with a blackish-fuscous spot. Forewings elongate, rather narrow, costa gently 
arohed, apex obtuse, J^ea very obliquely rounded ; 8 absent ; pale whitish- 
oebreou* ; markings cither dark fuscous edged with black ; an irregular fascia 
near base, not black-edged anteriorly \ an irregular fascia before middle, ante- 
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nor edge concave, posterior angularly prominent in middle ; a subquadrate 
spot on costa about J, and narrow sometimes nearly obsolete spot on torn us 
opposite it ; sometimes two undefined dots on costa and termen near apex : 
cilia pale whitish-ochreous. Hind wings in $ ochreo us- whitish more or less 
tinged with grey, in 9 pale grey; cilia pale whitish-ochreous. 

Maskeliya, Ceylon (Pole) j N. Coorg (Newcome) ; in April, May, October, 
and November, nine specimens. 

Sapheneuti* marmarurga } n. sp. 

$ 9. 15-20 mm. Head ochreous-yellow, Palpi fuscous, towards apex pale 
yellowish. Antennas pale ochreous, ciliations in $ 1. Thorax light purplish- 
bronzy, mixed with blackish and sometimes with yclJow-oohreous with posterior 
crest. Abdomen whitish-oohreoun more or less su if used with grey. Forewings 
elongate, posteriorly rather dilated, costa moderately arched, apex obtuse, 
termen straight, oblique ; 7 and 8 long-stalked, 9 sometimes out of 7 near base ; 
white, in $ sprinkled with ochreous, especially posteriorly, and more or less 
sprinkled with blackish, in 9 much more largely suffused and strigulated With 
ochreouH-fuscous or purplish-fuscous and irrorated with blackish, so as to ob- 
scure ground colour except- on a fascia following basal patch and dilated towards 
costa ; markings slaty-purplish or purpliflh-fuscous irrorated with black, fie,, a 
basal patch with outer edge Tunning from } of costa to £ of dorsum, slightly 
curved, and a transverse or sub triangular blotch on costa somewhat beyond 
middle, reaching half across wing: cilia fuscous sprinkled with blackish. 
Hindwings in £ pale grey, brassy -tinged, in 9 grey » cilia ochreous- whitish 
more or less tinged with grey, usually with grey subbaaal line. 

M*skeliya, Ceylon, in February, March, and June ; sixteen specimens (Pole). 

Saphweuth metacentra , n, sp. 

14-18 mm„ 9 24-26 mm. Head rather dark fuscous. Palpi ascending, 
dark fusoous, apex of second and terminal joints light greyish-ochreous. 
Antennae pale greyish-ochreous. Thorax fuscous-whitish, anteriorly narrowly 
suffused with dark fusoous. Abdomen pale greyiah-oebreou*. Forewings 
elongate-oblong, costa moderately arohed towards extremities, apex rounded, 
termen obliquely rounded ; 7 and 8 stalked ; very pale greyish -ochreous, 
with some scattered dark fuscous afcrigul®, especially towards termen ; a 
large blackish dot of partially raised scales in disc at $ : cilia oohreous»whitish. 
Hindwings grey, thinly scaled ; cilia grey- whitish, with two grey shades. 

Puttalam, Bppawela, Wellawaya, Maakeliya, and Madulsima, Ceylon, from 
September to November and in May (Pole, Green, Vaughan). 

Melaeina epiclera, n. sp. 

16-18 mm., 9 18-20 mm. Head ochreous-whitish, hairs somewhat 
appraised, lower part of face fuscous. Palpi very small, fusoous. Antenna 
in $ oohreous-whitish, pectinations 5, in 9 fusoous, Thorax ochreous- 
whitish, in 9 more or less infusoated. Abdomen whitish-fuscous, in 9 with 
donee ochreoui-whitish anal hairs. Forewings rather elongate, more so in 9* 
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cotta gently arched, Apex obtuse, termen obliquely rounded; 8*10 n 
approximated ; in g clear whitish with some scattered fuscous strigul 
9 light fuscous somewhat mixed with darker ; in g one or two small 
towards base, a moderate straight fascia from middle of costa to beyond ,r 
of dorsum, and a transverse mark from costa at | reaching half acrot 
fuscous, in 9 these markings are more or less indicated by darker t\ 
suffusion but very undefined ; a terminal row of fuscous dots : oilin 
00 hr ecus- whitish, becoming more oohreous towards base, in 9 whitish-ft 
Hindwings pale fuscous ; cilia as in forewings. 

Falni Hills (6,000 feet) ; four specimens (Campbell). 

Melasina autoptfra, n, sp. 

g. 18-21 mm., 9 25-29 mm. Head light ochreous-yellowish. 
moderate, light fuscous. Antenna* pale greyish-oohreous, towards base i 
cated, peotinations, in g 6. Thorax light fuscous, with posterior 
Abdomen light greyish-oohreous, apex whitish -ochreous. Forewings elor 
in g moderate, in 9 narrower, costa moderately arched, apex roui^ 
termen obliquely rounded ; 8-10 rather approximated ; light greyish-oohret 
finely irrorated with fuscous, in g with indications of darker strigulm, in 
almost uniform ; in g sometimes indistinct dark dots along posterior part % 
costa and termen : cilia pale greyish-oohreous irrorated with fuscous. Hin 
wings whitish-fuscous ; cilia whitish-ochreous, with two pale fusoous shad* 

Futtalam, Ceylon, in September and October ; cloven specimens (Pole). 

Melatina etptdita, 0 . sp. 

g. 24-27 mm., 9 nun. Head shortly scaled, ochreons-yellow, 
third of face dark fusoous. Palpi moderate, dark fusoous, terminal joint pa 
yellowiah beneath. Antennm oohreous -yellow, pectinations in g 8, Thori 
whitish-ochreous, anteriorly suffused with blackish-fuscous. Abdomen whitish 
oohreous, in 9 with long anal tuft. Forewings elongate, moderate, somewha 
dilated posteriorly, costa moderately arched, apex obtuse, termen oblique] 
rounded; 8 and ^stalked, 10 approximated ; whitish-ochreous, with scatteret 
dark fusoous strigul*, in 9 largely suffused with light fusoous ; a well-defined 
dark fusoous spot occupying basal fifth of costa ; a narrow dark fusoous fascia 
from l of costa to beyond middle of* dorsum ; a cloudy dark fuscous spot 
beneath costa at } ; in 9 these markings are more obscure 2 cilia whitish- 
ochreous, id 9 fuscous-tinged. Hindwings light grey ; cilia oohreous-grey* 
whitish, with a fuscous subhasal line. { 

N. Ooorg (8,000 feat), in August ; four specimens (Neweome). 

Miladna U%um6*ptr* y n. sp. 

g. *5-28 mm. Head and * 
brownish , thorax with pn»* 


rttftis!* ' ’ 



1URNAL, BOMBAY NATURAL BISTORT SOCIETY, VoK XVI IL 


idian fold from base to beyond middle ; a white spot in cell and streak* 
jen veins and along dorsum at d termen more or less developed, very 
Hie in extent and sometimes partially confluent : oilia pale whitish - 
?\% somewhat sprinkled with fusoous. Hind wings ochreous-whitish, 
A r finely sprinkled with pale fuscous ; cilia ochreous-whitish, sometime* 
ed with pale fuscous. 

alam, Ceylon, in October ; five specimens (Pole). 

Ana isoptda, n. sp. 

20-26 mm. Hoad fuscous-whitish mixed with fusoous. Palpi mode-* 
usoous, apex fuscous-whitish. Antenn© oohreous- whitish, pectinations 
aorax fuscous mixed with fusoous- whitish. Abdomen whitish-fuscous, 
tngs elongate, costa gently arched, apex obtuse, termen obliquely rouxtd- 
'-10 approximated ; whitish-fuscous sprinkled with dark fuscous, and 
u with numerous small cloudy dark fusoous dots, sometimes coalescing 
m longitudinal streaks in disc and between veins posteriorly ; a larger 
fuscous dot in disc at $ : cilia f u scons- whitish with two fuscous shades, 
tdwings pale fusoous ; cilia fuscous- whitish, with light fuscous subbasal 

wuddapah, Palni Hills (6,000 feet), and Bombay, in May and June; four 
tcimens (Campbell)* 
ihkuina pmcrowa, n. sp. 

24-27 mm. Head and palpi fusoous mixed with dark fuscous, palpi 
rate. Antenn© whitish ochreous sprinkled with dark fusoous, peotina- 
3. Thorax fusoous mixed with white and dark fusoous. Abdomen light 
toons. Forewings elongate, moderate, oust* moderately arched, apex round- 
smen obliquely rounded ; 8-10 approximated ; fuscous, irr orated with dark 
seems, costa and dorsum except basal third, and termen suffused with white 
od sfcrgulated with dark fuscous, costa posteriorly spotted with dark fuscous; 
broad dark fuscous submedian suffusion from base to {, interrupted by a 
hitwb spot before middle ; an undefined discs! spot of whitish suffusion at f, 
ofiowed by a spot of dark fusoous suffusion ; a series of undefined spots of 
fork fuscous suffusion preceding a suffused white terminal streak : cilia 
Mtbraou* whitish indistinctly barred with fuscous, with a dark fuscous s ibbasal 
me. Hind wings fuscous ; cilia pale whitish -oohreous, with fuscous sub-haaal 
in*. 

Sikkim (600 feet), in May ; three specimens (Dudgeon). 
otina dmwtit, map. 

s *v 9 50 mm. Bead pate browniah-ochreons, crown srmetimes 
Faint tr - ' dark fusoous, apex whitish-. 

' $ “'8u Thorax pale brown- 
ospecialhr. 
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long stalk ; pale brownish-ochreous, irregularly sprinkled with blackish- 
# usooua, in disc and towards dorsum and termen more or less suffused with 
whitish in $ ; basal area more or less suffused with dark fuscous ; a fuscous 
baud irregularly suffused with blaokish running from upper portion of basal 
pateh to near dorsum beyond middle, its lower edge tbere rather obtusely 
simulated and running almost straight to apex ; a dark fusoous costal spot 
beyond middle and a smaller one at f ; in 9 these markings are very obscure 
and ill-defined : cilia pale whitish-ochreous mixed with fuscous, ot sc u rely 
barred with darker fuscous. Hindwings rather light fuscous; cilia light 
fuscous, base whitish-oohreous. 

Madulsima, Haputalte, and Peradeniya, Ceylon, from June to August, and 
in February (Vaughan, Pole, Alston, Green) ; seven specimens. Differs from 
M . Thwaiietii (to which it is very closely allied) by different form of dark 
band, which in Thumtem forms two obtuse angles towards dorsum ; and by 
neuration of forewings, since in ThwaUetii the secondary cell is large, 9 and 10 
approximately oonnate from its angle or in 9 short-stalked ; this is due to 
the position of cross-vein, which in Thwaitetii is in a line with posterior margin 
of cell, whilst in anamcUt it is very muoh retracted towards base. 

Mdatina athalea, n, sp. 

30-34 mm., 9 46 mm. Head and palpi ochreous-yollow, in 9 some* 
what mixed with dark fuscous, palpi rather short, densely scaled, in 9 hairy. 
An tonnes in £ och repus mottled with blaokish, pectmatious 6, m 9 wholly 
clothed with loose dark brown and black scales. Thorax and abdomen dark 
brown. Fore wings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen obliquely rounded ; 8 approximated, 9 and 10 short stalked ; 
in $ dark f nsoons finely irrorated with whitish, in 9 paler, strewn with 
blackish-fuscous strigulsa ; a dark fusoous transverse fasoia-like blotch from 
middle of dorsum, reaching about half across wing ; a similar blotch from 
middle of costa directed towards tomus, reaching more than half across wing ; 
costa posteriorly more or less spotted alternately with pale ochreous-yellowisb 
and dark fuscous ; two or three dark fusoous subterminal spots sometimes 
united into an incomplete fascia : cilia dark fusoons, base mixed with whitieh- 
f nsoons. Hindwings and oiiia blackish-fuscous, silia round apex and upper 
half of termen pale oohreous-ycllowish except at base. 

Khwi Hills ; three specimens, 

MiUuina niratifica, n. sp, 

$, 32-36 mm. Head pale brownish-eofyreous, sometimes mixed with dark 
fuscous on crown. Palpi moderate, rough-scaled, dark fuscous, apex whitish- 
oohreous. Ante on® whitUh-oohreous, pectinations 7, Thorax pale brownish- 
oohreou* mixed with brown and dark brown, with posterior crest tipped with 
btaekish-fuscou*' Abdomen light ^rownishopohreou*. Forewings elongate, 
P«wtetioriy dilated, costa gently arched, apex obtuse, termen obliquely 
sounded * 8 approximated, 9 and 10 stalked ; pale whitish-oohreous, some- 
What sprinkled with fuscous and blackish ; markings fusoous, suffused}? mixed 
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with blackish, ill-defined ; a suffused basal patch ; two moderate straight 
parallel fascia), first from 4 of oosta, connected on costa with basal patch, not 
crossing fold, second from middle of oosta to tornua ; a short inwardly oblique 
mark from costa before apex : cilia ochreous- whitish, more ochreous* tinged on 
basal half, indistinctly barred with grey and blackish. Hindwings whitish 
fuscous ; cilia pale whitish-ochreous, with an indistinct pale fuscouB line. 

Maskeliya and Madulsima, Ceylon, in January, February, and May ; eight 
specimens (de Mowbray, Vaughan). 
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BLOODSUCKING INSECTS ANI) TROPICAL DISEASES. 

Thb importance of blood-sucking insects and other animals as 
possible disseminators of pathogen io organisms being now universally 
recognised, it is absolutely essential, firstly that medical men and 
others engaged in improving the sanitation of tropical countries should 
have the means of determining correctly the names of blood-sucking 
species with which they may come into contact ; and secondly that a 
well-prewrved collection of modern specimens should be available in 
London for comparison. 

The British Museum has already dealt with the Mosquitoes and 
Tsetse-flies, and it is now proposed to publish on similar lines a further 
series of monographs on the other blood -sucking forms. The material 
at present at our disposal, however, is insufficient for this purpose, and 
it is therefore hoped that all modical men und naturalists residing in 
British Colonies, or in the tropics in any part of the world, will make 
speoial endeavours to obtain specimens and send them addressed to the 
Dirbotor, British Museum (Natural History), Cromwbll Road, 
London, S. W., together with notes on the names, habits, and distri- 
bution of the insects. This appoal is made especially to the medical 
officers of the Foreign and Colonial Services, to the medical officers 
of the Navy, Army, and Indian Services, and to all official represent- 
atives of 11. M.’s Government in foreign parts. 

The accompanying pamphlet, which lias been prepared in order to 
assist those who may bo willing to help the Museum in this way, is 
mainly devoted to the blood-sucking Flies (Diptera), and contains a 
resamri of what is known of their appearance, habits and life-history, 
with illustrations of typical forms, and full directions as to the collec- 
tion and transmission of spocimens to England. 

When a colleotion is despatched, a separate letter of advice stating 
the fact should always be sent ; the expense of sending collections to 
the Museum, by paroel post or otherwise, will be refunded. All 
collections forwarded to the Museum and addressed as stated will 
promptly be acknowledged, and so soon as sufficient material has been 
obtained the preparation of the first monograph will be commenced. 

& RAY LANKBSTEB, Director, 

British Museum [Natural Histary) f Cromwell Road* 

IQth December 1905. LoKHX>ur f 8.W. 

M 
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BLOOD-SUOKINO FLIES, TICKS, &c., AND HOW 
TO COLLECT THEM, 

In view of the possible importance of Blood-sucking Arthropods, other than 
Mosquitoes and Tsetse-flies, 0 in the dissemination of diseases duo to micro* 
organisms, in addition to the knowledge that certain maladies are actually 
carried by Ticks, it is proposed to publish a series of monographs in which 
those creatures and their bionomics shall be fully and accurately described and 
illustrated. Sinco, howorer, tho material already available in tho collection of 
the British Museum is insufficient for this purpose, carefully collected and />ro- 
perly labelled specimens of Blood-sucking Flies. Ticks, etc,, at© now urgently 
required from all parts of the world. With a view to assist medical men and 
others who may be willing to help in the collection of specimens, tho follow- 
ing pages contain— (i) Notes on Blood -sucking Flies, other than Mosquitoes ; 
(ii) Directions as to the way in which these insects should be collected and 
forwarded to Kngland ; (iii) Notes on collecting Fleas, Bugs, and Ticks. 

PART I. 

Notes on Blood* sucking Flies, other than Mosquitoes* 

H >\v to rnsriNumsii Flies (Diptkea) fkom otheu Insects, 

The presence of a pair of little knobbed organs (the halteres or balancers) 
behind the wings, and the absence of caudal filaments distinguish Flies (Dip* 
tera) from the winged males of Ooooid® (Hoale-insectu). From all other insects 
Diptera may be distinguished by the lad that they possess only one pair of 
icings ,f Thus, besides ordinary flies, such as Blue-bottles and House-flies 
. J/uHcidm), the Order also includes Midges (Chirononud at), Gnats or Mosquitoes 
(Cnlictdw), Daddy-long logs ( Tipulid<r.) t Horse-flies (I'abanidw), etc. 

Blood-sucking Flies : Their Appearance, Life-history, and Habits. 
With tho exception of the Gnats or Mosquitoes ( Culicidas ), blood-sucking 
species of Diptora occur, so far as at present known, only in the following 
families:— Chironomid®, Blepharoceridro, Simulidte, Psychodid®, Tabanid® 
Leptidw, Muacid®, and Hippoboscidw. The enormous majority of Klood-suck- 
iug Diptera boioug to the family Tabanid® (Horse-flies or Duu-flies, Clegs, 
Berut-flies), in which the blood-puoking habit is universal (or practically so) in 
the female sex ; in the other families enumerated, if we exclude the Bimulid® 
and Hippobosoidea, the habit is exceptional, and the species concerned are 
comparatively few. As a rule, the blood-sucking habit is confined to the 
females, and it may be noted as a somewhat remarkable fact, that a large pro* 
portion of the species have aquatic larv®. 

Chironomid© (Midges):— genus Ceratopogon and its allies. 

The blood-sucking species at present known are confined to the subfamily 

* Z a Monograph of the Cuhcidw or Mosqu toes ” (3 Vole. anti 1 Vol, of plates $ 1801- 
ISOS) by V. Theobald, and u A Monograph of tbs Ts*< series ” (1008), by 85. '& Austen, 
have already been published by th * Trustees of the British Museum, 
t For present purposes It i» ntme<M**ary to tales into account certain aberrant mngltn 
f 0 ro*« which to the majority of cases do not sack blood. In some of these forms even the 
halteres ate absent 
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Ceraiopogouinat, which is represented throughout the world, and at the pre- 
sent time comprises nearly four hundrod described species. The blood-suck- 
ing habit, however, is by no means universal even among Ceratopogoninm , and 
b limited to the female sex. 

Appearance . — Extremely small flies, as a rule (in the case of species known to 
suck blood), not exceeding or 2 mra. in length, though the males are usually 
somewhat larger than the females ; generally blackish or dark grayish-brown 
in colour, but tho abdomen of the female, after feeding, often rosy, owing to 
the contained blood. The wings when at rest are carried Hat, closed one over 
the other like the blades of a pair of scissors ; in many species they are 
hairy, and they are often spockhd or mottled with grayish-brown blotches. 
The sexes can be distinguished owing to the possession by the males of tufted 
antenna and a more elongate shape. 

Lifc-hhtory . — As a general rule, the larva of naked-winged species of Cera- 
topogoninm are aquatic, those of hairy -winged species terrestrial. The eggs of 
aquatic species are laid in floating alga in star-shaped clusters containing from 
one hundred to one hundred and fifty. The larva) of those species are whitish 
worm-like creatures, with long narrow heads, and live in the masses of Con- 
ferva) floating on the surface of stagnant pools and ditches. They are without 
praleg* on the pvothoraoic segment, and progress with a serpentine motion. 
Tho pupa, which is shorter than the larva, with a conspicuous pair of respira- 
tory horns on the thorax, is brownish in colour, possesses little power of 
movement, aud remains at the surface of the water. The larva of the hairy, 
winged Bpeoies live under the damp bark of dead trees, in weeping spots on 
tree-trunks, and in decaying vegetable matter generally, such as manure, rot 
ting fungi, etc* These terrestrial larva ate usually ahortor than the aquatic 
ones, and do not move in serpoutine fashion, but are provided with a cleft 
proleg on the underside of the prothoracic segment while the hoad and body 
segments also bear peculiar lancet-shaped hairs and spines, Berpeutiform 
larv®, which have produced midges with hairy wings, have, however, been 
found in the sap saturating diseased bark on tree-trunks. 

Habit* of the perfect inffeat*.~~ln spite of their small sixe, the females of 
certain , species of Ceratopogoninm are among the most irritating and blood- 
thirsty of insects, both in the tropios and also in 
temperate regions. Writing of a species found 
in tTganda (see fig. IX a recent observer * says : 
tl It is very common in many places, usually hear 
habitations. This minute fly eau pass through 
the finest mosquito netting ; muslin I have hot 
tried* it bites terrribiy, leaving an irritating 
wheal, which itches for days. It malcea a sharp, 

'short, peevish buss when settling, fully as loud 

m Hr. CuUbort Christy, H ttsporta of the Sleeping Bfokatatft Ctaraossiou,” No. XU.* pp . 

09^-i0 (horuloii i Bardsoa A Soat, November, l SOU) 
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as a mosquito. It attacks the wrists chiefly, but is able to pass beneath a sheet 
and bite the ankles and feet. Many were frequently found full of blood on 
turning down the bed-clothos. I have met with a similar fly, with the same 
habits, at Ahmednuggar (Bombay Presidency), India,” In some pluces, at 
any rate, midges torment domestic animals in addition to human beings. 
Oecacta furem , Poey, which is found in Cuba (where it is known as the jejm), 
and is said also to occur in Jamaica and Mexico, chiefly haunts wooded spots 
near the sea, and is a scourge of man and animals : in New Mexico Termtlm 
torrent, Towns,, has been caught, attacking horses. 

Blepharocerid® genus Curuplra . 

No specimens of this genus have actually been observed sucking blood 
and its inclusion among blood-Biicking Diptora is duo to the statement by Fritz 
Miiller that a certain number of the females of the only species at present 
known, Curupira (Paltoxtoma) torrmtium , F. Midi., have mouth-ports of the 
blood sucking type, while other females agree with the males in possessing 
mouth-parts adapted for feeding upon the nectar of flowers. Muller’s con- 
clusion that the two kinds of female both belong to the same species, which 
therefore presents a striking instance of dimorphism in the female sex, requires 
confirmation, and it may oven ultimately be found that the supposed blood- 
sucking females merely prey upon other insects and do not feed upon mam- 
malian blood. Curuplra torrentium oconrs in Brazil, 

Appearance, — Gmit-like flies, varying from about 4 to 7 mm. in length, with 
strongly iridescent wingB, which are marked with a secondary network of 
oreasediko lines in addition to the veins. 

Life-hiulnry . — '! ho larvas are curious wood louse-like creatures, living in 
swiftly flowing streams and torrents, in which they attach themselves to bare 
rooks and stones by means of a row of median ventral suckers. The ordinary 
segmentation is not visible, but the sides of the body are scolloped out into a 
series of prominent lobes. The pupa, which bears a pair of respiratory horns 
in front, is strongly convex above and flattened beneath ; it is found with the 
larvue, so firmly attached to the rocks, apparently by means of a ohitinous 
exudation from tho underside, that it is not easy to remove it uninjured. 

Habile of the perfect in»ecls .~- At present unknown. In all probability the 
males, like those of European species belonging to this family, dance in swarms 
in the air over the streams in which the preliminary stages are passed, 

Simulid© (in In- 
dia known as Sand- 
fly** Bipea, or Potu 
flies ; in British 
I Columbia as Brt 2- 
lolB, by the French 
Canadian trappers ; 
in the United 
States os Black 
flies, Bufflaio'QKuts, 

Mo, ». SumuHum vtmutum, 1,.) O n. America Turkty^mt*). 
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This family consists of the singlo genus Simulium, which is universally dis- 
tributed, and of which some seventy species, difficult to distinguish one from 
another, have been described up to the present time. The females of some of 
these flics, which are among the most dreaded of all blood-sucking Diptera, 
sometimes occur in enormous swarms, and by their attacks upon horses, mules 
and oattle, especially in certain parts of tho United States, occasion great losses 
among these animals, besides frequently molesting human beings. In the dis- 
trict of South Hungary called the Banat the Oolnmbacz Midgo ( Simulium 
i.olumbaczense, ftchonb.) has been notorious for more than a hundred yoars, 
owing to the destruction caused by it among cattle. 

Among the foot-hills of Himalayas in North Lakhimpur, Assam, where the 
flies are locally colled “ Dam Dims/* the poisonous bites of Simulium ittdicum , 
Heoher, are troublesome to tea-coolies, and in the Western Himalayas during 
the hot season “ Potu ” flies are a well-known scourgo •, it is stated that when 
the Chakrata-Haharonpur road was under construction numbers of the coolies 
employed ou the work died from the effects of their bites. 

Appearance. — Small black or grayish flies, varying in length from 1 £ to 4 mm. 
according to the species, with a conspicuously humped thorax, short straight 
antennas, delicate iridescent wings, stout legs, and with the proboscis not pro- 
jecting. In the male tho eyes appear to occupy the whole of the head, and 
meet in the middle line above ; in the female they are smaller and separate. 

Life-history.— Tho preliminary stages aro passed in running water. The 
eggs are deposited in a compact layer or gelatinous mass on stones or plants 
close to the water’s edge. Tho larval stage lasts for about four weeks in the 
summor in temperate climates, though longer in cold weather, and the winter 
is passed in this state. According to Johannsen, the full-grown larva of even 
tho largest Araorican species does not exceed 15 mm. in length. In shape the 
larva is somewhat cylindrical, broadest posteriorly, where it is attached by 
means of a sucker to a stone, the stem of a water-plant, a dead leaf, or other 
object. The larva is able to shift its position by crawling in a looping fashion 
but usually romains in a more or less erect attitude. It feeds on algae, dia- 
toms, and parts of phanerogamous plants, which are brought to the mouth by 
means of the currents set up by two broad fan-like organs situated upon the 
head. In colour the larva varies according to the species, and perhaps also to 
some extent in accordance with its food, from deep shining blaok to yellow or 
dark green. When mature, the larva spins a silken cocoon, within which 
it pupates and in whioh the pupa remains motionless, breathing by means of a 
pair of branohed respiratory filaments whioh project from behind the head. 
About a week is occupied in the pupal stage, and then the perfect insect, mak- 
ing its escape through a rent in the back of the thorax, ascends to the surface 
in a bubble of air, and makes its way .to some support on whioh it rests tin til 
its tissues are sufficiently hardened to enable it to fly. 

Habits of the perfect besots.— The males, whioh are incapable of sucking blood, 
are fond of dancing in the sun in swarms at some height in the air ; the 
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females usually remain at a lower level. In attacking horses and cattle they 
show a groat fondness for the inside of the ears ; but they also devote them- 
selves to any part of the body where the skin is thin and not well protected 
by hair: in the case of human beings, they frequently Attack the comers of the 
eyos. In Uganda, according to Dr, Christy® a species of Smulium occurs in 
a “ bolt ” about 12 or 15 miles in length, by or 4 miles in width, on the right 
bank of the Nile. In this area the Hies swarm at certain Bensons in millions,” 
and become such a pest that the natives are forced to leave their plantations, 
“The bite of this small fly” adds Dr. Christy, 94 is a very severe one, and 
causes a wheal which itches iutolerably, aud is marked by a large drop of blood.” 
sychodidffi, genus PhUbotomm (in the Sudan and Ceylon called Sand-jim ), 

In this family the blood-Hucking habit is altogether exceptional, being con- 
fined to the genus Phlebotomm f of which only three or four species, which 
occur in Southern Europe, the Mediterranean Sub-Region, the Anglo- 
Egyptian Sudan, and Ceylon, are at present known. It is probable that the 
females alone suck blood. 

Appearance , — Small yellowish-brown flies from JJtoS mm. in length, with 

the body and wings densely 
clothed with long hair. An- 
tennae, palpi, and legs long ; 
proboscis straight, projecting 
vertically beneath the head. 
Abdomen of the female ro- 
seate when full of blood. Care 
must bo taken not to confuse 
with Phlebotomu s the harm- 
less species belonging to other 
genera of Paychodid®, atl of 
which are small, densely hairy, 
mothdike flies, but with the 
proboscis scarcely, if at all, 
visible. 

Life-history*— Almost unknown. The preliminary stages, however, are passed 
in water or in liquid filth, as in cesspools. 

Habits of the perfect insects . — According to Rondani, in Northern Italy, 
Phlebotomus papatam is found on the higher slopes of the hills as well as in the 
marshy plains. As evening approaches, the males very often, the females more 
rarely, are found on windows. Phlebotomus minutue appears to be more con* 
fined to the low ground near streams, and to enter houses less frequently. 
Writing of Phlebotomus papatusii as met with in Sevastopol, Mr. Robert Erekinc, 
* Lee. dt. f p. 40, 

f Since this was written the Eev. A. E. Eaton has stated that in England ha has 
observed blood in the abdomen of Sycorox silacta, Hah, and has made a similar observation 
in Algeria in the case of an nmletcribed species of the same genns. Of course the blood 
may not have been human. 



Ki(i. 3 .~Phieb(>tomwi up, $ Kss»a1a, Sudan, 
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H. B. M. Vice-Consul, states that it “ is common in summer, and is found ail 
over the town, principally in rooms,” and that 4i its bite is very painful, espe- 
cially to newcomers.” In Ceylon, according to Mr. E. E. Green, a species of 
Phlekotomun is sometimes more troublesome even than mosquitoes. 

Tabanida {Horse-flies or Breeze /Hen : in Great Britain certain species are 
also known an Dun-flies, Clegs, and Stout * ; sometimes called Gadflies : on the 
Upper Nile termed i^erutflies, and in West Africa Mangrove flies*- a designation 
however, which also includes Tsetse flies). 

As already stated, the enormous majority of blood sucking Diptcra belong 
to this family, in which the blood-sucking habit is ^with the possible exception 



Pxo. 4.— Chry&op* Walker, 9 * Singapore, Borneo, 

<x 8 .) 

of cortain spooies of Pangonia) universal in the female sex. The Tabnnidse are 
world-wide in their distribution, and are among the largest of all families of 
Diptera, the total number of species described at the end of the year 1902 
being no less than 1,540. The majority of the species that have hitherto at- 
tracted attention by reason of their bloodthirsty habits belong to one or other 
of the four principal genera, Tabanus, Pangonia , Hamatopota, and Chrysopn. 
Of these Tabanus includes 908, Pangonia 255, Chrysops 160, and Hama* 
topata 62 species. It ib possible that more thorough knowledge may enable 



Fro. 8.~5n»fcro*j a/nvmtu, Otay, 9 . BabJXU-Gluutat to Natal. 
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Komo of these genera to be broken up, although the details of structure within 
each genus are remarkably uniform. 

Appearance . — Bulky-bodied flies, ranging in length from about 6 mm. in the 

case of a small species of Chrynope 
(fig. 4), to more than an inch in 
that of the largest species of 
Tahanun 'fig, 6). The head is 
large, convex in front, concave 
or flattened behind, in the male 
almost wholly composed of the 
eyes, which meet togethor above 
iu that sex, but are separated 
in the female. In life the eyes 
usually exhibit golden green or 
purple markings. The antennae 
project conspicuously in front of 
the head, as does also tho pro- 
boscis in many species of Pangouia (fig. 6), in which genus the latter organ is 
sometimes euormously elongated. In other genera the proboscis is short, 
and protrudes vertically beneath the head, with the pioroing mouth-parts 
enclosed in a fleshy lower lip. In colouration the majority of Tabanidw are 
somewhat sombre, some shade of brown or hlack boing the most frequent 
hue, tho abdomen, however, often being lighter or ex- 
hibiting lighter markings. The wings, which when 
at rest, diverge at the tips or are somewhat toctiform, 
are in many species conspicuously banded or blotched ; 
those of the species Jhematopota are characteristically 
mottled. 

Life-hietory . — The spindle-shaped brown or black eggs 
are deposited closely packed in Bub-conical or flattened 
masses, which are attached to the leaves and stems of 
plants. The larvm are whitish soft-bodiod grubs, and 
are found in water, in wet sand or mud, in earth, or in 
decaying vegetable matter. In shape they are cylindrical, 
tapering at each end, with a small retractile head, and 
often encircled with rings of retractile fleshy protuberances, which, however, 
may ber confined to tbe ventral side. These larv® are carnivorous, preying 
upon beetle larv®, snails, worms, etc. The pupa, which is not unlike thut of a 
Lepidopterous insect, remains stationary in the earth or water, or in damp 
rubbish at the edge of the latter. 

Habit* of the perfect ineects.—The males haunt flowers or herbage, but occa- 
sionally hover in the air. The bloodsucking females are persistent tormentors 
of human beings and domestic animals ; horses, cattle, and elephants often 
streaming with blood in consequence of their attaoks. In “ The Nile Tribu- 
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tarios of Abyssinia the late Sir Samuel Baker speaks of herds of game 
between the Setit and Atbara Rivers retreating before the attacks of Serut-fliejg. 
The species of Hmmatopota and Chrysops, and the smaller species of Tabonu* 
are remarkable for the quietness with which they alight on their victims, the 
sharp prick of the bite being often the first intimation of the presence of the 
fly. The larger species of Tahunus betray their approach by their loud hum. 

LeptidSS (uo English names known). 

The Leptidsa are a small but widely distributed family of slenderly built 
flics of moderate size. Their inclusion among blood-sucking forms is due to 
individuals of four different species having been observed in a small luiml er of 
instances to suck human blood ; but since the Leptida? normally prey upon 
other insects the blood-sucking habit is certainly exceptional and perhaps to be 
tisoribed to individual aberration. The species in the case of which the habit 
has been recorded are an undosoribed Symphoromyia , the female of which, 
according to Baron Oaten Sacken, who observed it near Webber Lake, Cali- 
fornia, in the month of July, bites quite painfully “ and draws blood like a 
Tabanus” ; the common European Leptia scolopacea, Linn, (of w hich both 
sexes have been stated to bite) and L. striyoaa, Mg. ; and Trichopalpu* obteuru* 
Phil., a species with an elongated proboscis, common in the Province of 
Valdivia, Chile, in December and January, and said to be a greedy blood-sucker. 
The observations with regard to the two species of Leptia were made in France. 

Appearance.— Narrow-bodied flies, from 6 mm. to 13 mm. in length, with 
Jong legs and with the abdomen usually tapering towards the tip. The eye 
meet together in the males abovo the small antenna? , but are separate in the 
females. The proboscis is usually short and fleshy, occasionally elongated, 
the venation of the wings resembles that of the Tabaridea. As a rule some 
8b ado of brown or yellowish brown forms the prevailing colour, and the 
wings aro frequently blotched with brown. When at rest the wings are 
carried flat or nearly so, diverging widely at the tips. 

Life-history * — The opposition of the alleged blood-sucking species lias not 
been observed. According to Beling, the larva? of Ltptis , which are shining 
white or yellowish in colour, with a small brown head, and four papilla? 
arranged in the form of a square on the anal segment, subsist chiefly upon 
earthy and deoaying vegetable matter, and are found for the most pait in 
woods, beneath the oarpet of loaves or pine needles, as well as in decaying tree- 
stumps, etc. The flame author states that the larva* of LepUs may be distin- 
guished at the first glance from other similar larvae, such as those of IJmmalopotu 
by certain characteristic markings on the upper side of the first two body seg- 
ments, by the structure of the anal segment, and specially by their great mobili- 
ty* The larva of Symphoromyia crasaicomis, P«„ a European speoies, was found 
by Beling under turf at the edge of a beech- wood. It is described as measuring 
12 mm. in length, dirty white in colour, tapering somewhat towards both 
extremities, with a small brown head. 

22 


* London ; Macmillan St Co., 1*67, p. 910, 
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Habits of the perfect iw/wcft.—Tho flies of the sub-family Leptina, which 
includes the geuem Leptis and Sympkorornyia, are somewhat sluggish, and are 
fond of resting motionless and head downwards upon the trunks of trees in 
shady places. Their flight is short and noiseless. 

Muecldse ( ToetH-jHe*, and their allies). 

In this family tho blood-sucking habit is highly exceptional, and is oonfinod 
to a very fow genera and species, all of which in appearance present a general 
resemblance to the Common House-fly. Jn cases in which the blood-sucking 
habit occurs, it appears to be common to both sexes. The following are the 
blood sucking ger era of Musoidw hitherto described : Stomoirys (with about a 
dozen species ; this .genus is universally distributed, and it is possible that 
several additional species have yet to bo described); Lyperosia (with two 
species, one of which occurs in Europe *and North America, tho other in 
Somaliland ; throe additional species, probably distinct and ns yot undesoribed, 
are found in West Africa, Sokotra, and Ceylon) ; Glowinella (with ono species 
found in German East Africa) ; JIamatobia (with three species, 
two European, the third found in Java) ; lUccarimyia (with a 
single species, described from the neighbourhood of Massowah) ; 
and Glomua. or Tsetse-flics (eight species, restricted to Africa 
and Houthern Arabia). In addition to the foregoing, represen* 
tatives of two species for which a new genus will probably have to atomwyf »p. f 
bo created have recontly been obtained in West Africa and India. * row K * tal 

N.B.—lu view of the near relationship between Stomoirys and attitude, 
Glomna (Tsetse- flies), it ib desirable that special attention should showing th« 
be paid to the former in order to discover whether the species of 
this genus are capable of conveying any species of Trypanosoma? (x H). 

Appearance . — As stated above, the blood-sucking Musoidao all present a 
general resemblance to the Common House-fly, which, however, in the case of 
Tsetse is obscured by the fact that the wings in the resting position (fig. 10), 
instead of diverging at an angle, are closed one over the other like the blades 
of a pair of scissors. With the exception of the largest species of Giossim, 
these flies are all of small or moderate size ; and oven the largest Tsetse-flies 
do not exceed 12 mm. (about half an inch) in length, exclusive of proboscis 
and closed wings. The length of an average specimen of Lyperosia is from 8 
to 4 mm., that of a similar specimen of Stomoxys about 64 mm. The coloration 
of the flies of this group is some shade of grey, brown, or yellowish brown, 
sometimes with darker markings ; in certain of the species of Tsetse-flies, 
although not in all, the abdomen is conspicuously banded. The wings of 
blood-sucking Musoidw ace uniformly hyaline or brownish, never blotched or 
mottled. The sexes arc usually very similar, but can generally be distin- 

• A »p«cie« of 8tom<wy* (4. nigra, Macq.], abundant lu Mauritius during the hot season, 
has recently been announced to be the « almost certain " disseminator Of flam In that 
■land, See Lieut.-Col. Mender's “ Joamsl of the Royal Army Modicel Corps,’* Hot. 1 90b, 

pp. 6. 
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guished by the ay oh being closer together iu the males. Lastly, it is to ho 
noted that in all forms there in a hard chitinouK proboscis, ensheathed in the 
palpi in the case of Tsetse-flics, which in its normal position, when not in use, 
projects horizontally boneath and in front of the head. 

Ufe-hbton /' — With the exception of Glowina the speoies of this group breed, 
as a rule, in dung, depositing eggs from which arc developed white maggots of 
the type of thoso of the Common European Blow-fly, According to Kilov and 
Howard, Lyperoefa irritant, L, ( llianatobi i eerrata , Bob.-Desv.) oviposits on 
fresh cowduug, and its eggs arc irregularly oval in shape, 
flattened on one side, and from 1*525 to 'I'M mm. in 
length, 0*04 to 041 mm. in width. The i cwly hatched 
larvae descond into the dung, and eventuality when full- 
grown attain a length of 7 mm. Pupation takes place in 
tho ground beneath, at a depth of from half to three- 
quarters of an inch. The puparium is of the normal 
Muaoid typo, dark brown in colour, barrel-shaped, and 
from 4 to 4*5 mm. m length, by 2 to 2*5 nun. in width. Stomuicys calcitrant , 
L„ a species that is abundant throughout Em ope and North America, usually 
broods in horse-droppings, and its larva) are very similar to those of tho Com- 
mon House-fly, which also breeds iu horse-dung . 'i he life history of Tsetse-flies 
is of an abnormal type, the female producing a single larva at a time, which is 
retained and nourished within the oviduct of the mother until full-grown, and 
on being extruded at once crawls away and buries itself iu the earth, where it 
turns into a pupa bo soon as it finds a suitable hiding place. The pupa is dark 
brown, with a pair of prominent granular protuberance at the posterior extremity. 

Habit a of the perfect insects .— Some of the species of this group, especially 
those of S/omwjys and Glossina, attack man as well as domestic animals, and 
it is possible that iu the case of Glomtia palpalis, in certain parts of Africa, at 
any rate, such as Ugauda, human blood forms the chief food ; other species of 
Tsetse-flies appear to subsist normally on the blood of big game.® The specie* 
4 of Ly per os ia attack horses, cattle, and camels. In the 

United States Lyperosia irritant ( Ilvcmatobia serrata ) is 
known as the " Horn-fly ” from its habit of clustering in 
masses about the base and on the concave side of the horns 
of cattle. According to Riley and Howard, it reduces tho 
condition of stock to a considerable extent, but statements 
as to the death of animals from its attacks are unsubstan- 
Fie Id flirtHtttt When feeding, the fly is found on the back, flanks, 

totyiptnni*, M>rkL, legs, and under the thighs. In Europe and North America 

from 'owfttiiiiuu, tu 

rstiing altitude, dtomotys calcitrant is often found ip houses. 

«« A Blood*$ucktng Larva , — The so-called “ Congo .Floor* 



* For further Information on the habits, etc., of Tsetse-flies, see 4 A Monograph of the 
Testsedfie */ 1 by E. E» Austen (London, IMS: published by the Trustees of the British 
Mttseofe). 
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Maggot ” is tho larva of Auchmeromyia luteola , Fabr,. an Afrioau Musoid fly, 
which is found from Nigeria to Natal, and is itself incapable of sucking blood. 
The maggot, which attains a length of 15 mm., lives in the floor of native 
huts, and at night fastens upon the limbs of sleepers and sucks its fill of blood. 
The perfect insect is about 11 mm. in length, and pale yellow in colour, with 
the distal portion of tho abdomen, except the tip, bluish black. 

Hippoboscid®. 

This family, which is distributed throughout the world, includes a number 
of small genera, tho speotes of which arc all parasitic on mummals and birds. 
From the point of view of possible dissemination of disease, however, it is un- 
necessary to considor here tho bird-parasites belonging 
to the genera Olfersia, Ornttho/nyia, etc. 0 Tho mamma 1 - 
parasites are comprised in tho gonora fJippobosca, A l - 
lobosca , QrtJwJfereia, Llpoptena, and Mefophagus. The 
genus Uippnboscu is probably ropronenied throughout 
the world, and, with ono exception, f its eight or nine 
spooies are parasitic on horses, donkeys, camels, cattle, or 
dogs. It is probable that certain species have been 
introduced with horsos into new localities. At Pretoria 
Or. Theiler lias succeeded experimentally in inoculating 
cuttle with Trypanosoma theileri by means of Hlppobosca 
mfipe.8 , v. Olfers (fig. 11). A llobosaa, comprising the single 
species A. tramps, Speisor, kuB only rudimentary wings, 
and is parasitic upon lemurs in Madagascar. Orthdfereia , of which two species 
have been described, is found on kangaroos and wallabies in Australia, 
Tasmania, and Now Zealand. The soven or oight known species of Lipoptetm 
are deer- and gout-parasites occurring in Europe, North, Central, and South 
America, Japan, Malacca, Ceylon, Sinai, the Anglo-Egyptian Sudan, and South 
Africa. Eecently tho European Lipoptena cem’, L., has boon met with in the 
Transvaal, and it is possible that it was accidentally introduced with remounts 
during the Boer War. The single species of Melophugv* (j!/. nw’mi*, L.) ip a 
parasite of sheep in Europe and North America. 

Appearance . — Broad, flat-bodied, horny flies, with long wings, except in the 
case of Alloboeca, and of Melophagus , which is entirely apterous, and very dis- 
similar in appearance to an ordinary fly ; in the other forms the wings in the 
resting position lie flat over the body closed one over the other like the blades 
of a pair of scissors (fig. 11). The female Lipoptena almost invariably sheds 
her wings on reaching a suitable host, and the male frequently does the same. 

♦ Similarly, the bat-parasites belong to the families Ny uteri bid® and 8treblid», whioh 
with the Braulid* (bee-parasites) and the Hippoboscid® make np the group of Diptera 
known as the Papipara, may also be disregarded. It should be noted, however, that under 
exceptional circumstances human beings may be attacked by parasitic blood-sucking insects 
whioh are normally found on quite other hosts. 

t Hipnobotm xtrutkionU, .Tan son, which Is said to be found on ostrlohe* In Ospe Colony. 
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In length these insects range from about 3 mm. in the case of a small Lipoptma 
to 12 mm. or nearly half an inch in that of a female Hippobosca catnelitut. 
The general coloration is a reddish or yellowish-brown, with the thorax 
mottled with yellow in the case of Hippobosca. The legs in all species are 
powerfully developed, and the claws have a secondary process on the under- 
side to assist the insect in clinging to the hair of the hod. The eyes aro widely 
separated in both sexes, and the proboscis consists of a pair of downwardly 
projecting lobes, between which a slender inner tube can be protruded from 
the head. 

Life-history. — The mode of reproduction of these flies may bo described as a 
further development of the process seen in the Tsetse-flies. In the case of the 
genera now under consideration, the larva is retained within the oviduct of the 
mother, as in Gfomna, but on extruaion it is incapable of movement, shows 
little or no trace of segmentation, and it^ integument simply becomes chitinised 
and darkened to form tho pupal envelope. The larva of fhppobosca on extru- 
sion is a white ovoid or globular body, with a black cap at on© pole, which 
speedily becomes almost obliterated by the general chitinisation of the 
integument. 

Ilahits of the perfect insect s. — The winged members of this group as a rule fly 
but littlo, and only for the purpose of moving from one host to another, or 
from one part of the body of a host to another on being disturbed. When 
using its legs, Hippobosca often runs sideways like a crab. The flies of this 
genus, which infest horsos and oattlo, live chu fly between the thighs, along 
the perUucum, and under tho tail. In India Hippobosca francilloni , Loach (/i. 
cani/in, Rond.), which infects dogs, has boon found to the number of fifty or a 
hundred on the necks and cheats of pariahs. 

PART II. 

Directions for the Collection of Specimens. 

List of Aktkjucs Requiued. 

Art entomologist's collecting -net . — This can bo obtained from any dealer in 
natural-history apparatus. Any net used for collecting butterflies will do for 
Diptera ; but, on the whole, perhaps an ordinary umbrella-net will be found 
the most serviceable. Ono or two spare net-bugs should be taken in case the 
one in use gets torn. 

Two dozen glass-bottomed cardboard pill-boxes (assorted sixes, up to 2j inches 
in diameter, packed in nests one insido nnother},* 

* these boxes can bo <>btarasu from Messrs. Watfchu A Doncaster, b trend, London, 
W, 0.} but care should be taken to see that the and not the tops, as is often the 

case— ere made of glass Slnoe the boxes are constructed of cardboard, they are liable in 
tropical countries to go to pieces in the rains ; and to prevent this they should be covered 
with jaconet in the following manner, the important point to remember being that the 
jaconet must bt cut in strips on tho cross i— Obtain, say, s square yard of the material, and 
fold it into a triangle by bringing two opposite comers together. Consider how wide tho 
strips most be, according to the varying depths of the boxes to be covered, and tale them oft 
in pend! by drawing lines jwraflsiroiAs^ase of tbs tftogla. Out nptht ettlps, Orif posei- 
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One or two cyanide kiUing^bottUe^ not too large to bo carried in tho pocket 
when required ; or a larger-wacd cyanide killing-jar, or materials for making 
samo, as follows : \ lb. of cyanide of potassium/* 1 lb. of plaster of Paris, a 
glass jar with wide mouth and closely fitting lid.f 

bio get them cut by a book-binder’a machine. Faint th* box over with liquid glue, and 
wrap tho jaconet round it : it ta particularly important, that the edge* oC the glass and lid 
should be well protected ; and it will be found that by gently pulling the jaconet it will 
wrap itself r und Lhe«e without difficulty. Wh^n quite dry, say the following day the box 
should be given a coat of A a pi null’* enamel, or of paint, a second (and if necessary a third) 
coat of pauit, b« ing added after the fii st is dry. Any p-dnt or glue on the glass enn bo re* 
moved with a p<mkn fo; if the jaconet protrudes too fa» over the class, cut it round with a 
penknife ami remove it. ((llass* bottomed boxes air* ndy protected in this manner can be 
obtained from Mias TC, M. Rowdier Sharpe, 4, Barrowgate Road, ChL8w ; c^, London, W.) 

A simpler methol of protecting the boxes is to coat (hem ((specially tho joiMs) with 
sheila* dissolved in ?.b-olu»e alcohol. 

Glass bottomed boxes of tbte ki- d constructed of tin aro somHittm sold; but these arc 
not to ho recummond* d, since when in me iii warm climates they are apt to become very 
hot, with the result that flies coutuinud m them oro killed «t d become dry prematurely. 

*If it is intended to take cyanide to a damp tropical clinnte, it should be conveyed in tho 
form of in a bottle wiib a tightly fitting glass stopper. Cyanide of potassium is also 

soU in rods, and, in thh form, might be conveniently carried in short lengths in herim:- 
tically sealed tnbos of thin glaas, of diameter and length just sufficient to tnko the section of 
cyanide rod. 

t Cyanide killinr-bottles can bo procured ready for use from Hinton & Co., Bedford Street, 
London, \V fl, or any other chemist will prepare on ■* to order; but when Diptem are collected 
in the manner advised below, it is preferable to use a large*«Jxed killing-jar, which should be 
made as follows: — Take any fairly large glass jar (such ns a pickle-bottle) with a wide 
mouth and closely fitting lid ( i lover-lid such as those often fitted to pickle-bottles would 
unswer. admirably), und cover ihe bottom with a layer of dry plaster of Pam to the depth of 
iinch; pour in above this a layor equal in depth consisting of piwler&l cyanide of potas- 
sium, mixed with rati or more than its bulk of dry poster of Paris ; cover this mixture with 
a layer of dry plaster of Paris to the depth » f i inch ot do ; and pour in above the whole a 
layer h inch in depth, consisting of plaster of Paris mixed with water to the eonsietenoy of 
cream. At xoon a* the top layer of plaster is dry tho jur is ready for use i the pl ater, 
however, should he covered with several thicknesses of blotting-paper, to avoid risk of 
injury to specimens in case the surface should at any t me become wet. To obviate the 
danger of cracking the jar owing to the heat evolved when plaster of Paris is mixed with 
water, it may bo advisable to stand the jar m warm water before add ng the final layer. 
The exact amount of cyanide < f potassium to be used is of no great consequence ; but in 
the case of a pronefly prepared jar the odour should be TeadiJy perceptible on removing the 
lid ; if It is not, the reason may be that the mixture is too dry, when a little water poured 
on to the top layer will probably set matters right. After some months’ use the cyanide 
loses its efficacy (to obviate this so far as possible the jar should never he allowed to remain 
open), and the mixture must then be renewed, 

,1 1'otiyband’tmdy method of making a kUlingyar or bottle is to cover the bottom with a 
layer of powdered cyanide, and to place above this a number of layers of blotting-paper. 
The layers of Hotting paper immediately in contact with (he cyanide mutt be Slightly 
damped ; bur only sufficient water should be used to cause the cyanide to give off its odour. 
Tho top layer of blotting-paper must on no account be wet, and the less water need the better* 
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Entomological forctp 6 (two pair#), with curved ends for holding 
pin* (from <4. Buck, 242, Tottenham Court Hoad, London, W,). 


FlO. 12. 

KntajuOlog leal 
Forets. 

Firtf^pointed forceps (one or two pairs): those are useful for arranging the 
legs and wings of specimen* when pinned; they can be obtained with 
the above. 

N miles (two or three) mounted in handles , — also for arranging legK and wings. 

Entomological pins(D P. Taylor '& Co., Now Hall Works, Birmingham) 
Nos. 5 (U. 6J. per ounce), 7 (2a. fid, per ounce) and 20 (7*. (5d. per ounce). The 
No. 20 pin should be used for all but the very largest Dipteru, such as Horse- 
flies (Tabanidie) ; as it is exceedingly fine, an ounce will go a very long way. 

Commonpina—k thousand or two, in paper packets. 

Gun-wad punches , Nos. 4, 12, and 20 bores (from any gun-makers), for 
punching discs of card. 

Garde (3 shoot Bristol board), from which to punch discs ; a supply of the 
latter should bo prepared ready for use. 

A plalyeGopic lens (Messrs. Baker, 244, High Holborn. London, W. C.; or 
John Browning, G3, 8traud, Loudon, W. U, : price about 15a ). The magnify- 
ing-power should not be too high— from 10 to 15 diaraetors is about the 
best. 

Cork-carpet or pith . — Two or three sheets about 6 inches square, on which 
to perform the operations of pinning, etc, (Cork-carpet can be obtained at 
Harrod’s Stores, Bromp ton Road, London, S. W.) 

Two or three gork4ined entomological ttoro-boxea . — These can be obtained from 
Messrs, Watkins & Doncaster, or any other dealer in natural history apparatus. 
For a collecting trip or Expedition of some duration the boxes should not be 
smaller than about 18 inches by 12, and they must be sufficiently deep to 
prevent the heads of the pins from coming iuto contact when both sides of 
the box are filled. Should the collector run out of store-boxes, cigar -boxes in 
the bottom of which is fixed a layer of cork-carpet or pith, make efficient sub- 
stitutes ; but if pith is used, it should not be less than J inch thiok. 

Alcohol, 90 per cent* (ordinary rectified spirit). 

Pmihloride qftuireurg, aqueous solution, 1 in 500. 

Method op Collecting, 

If possible, Diptera should alwayt be brought home alive in the glass- 
bottomed pil-boxes (to which they are to be transferred on being captured in 
thf net), and should then be killed ip the cyanide-bottle or jar immediately 
Wore being pinned. As soon as ally is taken in the net by a dexterous 
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sweep, a sharp turn of the wrist must be given (following a smart downward 
or lateral stroke in order to bring the fly to the end of the net), in such 
a way that the end of the net containing the insect falls over the rim and so 
makes a closed bag from whi< h it cannot escape. The end of the net cun 
thou he gathered up in tho hand, and the fly forced into a still smaller space, 
in which it will not be difficult to get it into a pill box, and then to slip on the 
lid. If the specimens are small, it is possible with care to get several into one 
pill-box, Plies may also be transferred direct from the ne: to tho killing-bottle, 
and so brought home dead ; but this method is not to bo recommended, since 
prolonged exposure to tho effects of cyanide of potassium is apt to injure 
the specimens; tho ultimate condition of which, when so treated, is rarely as 
satisfactory as if they had been brought homo alive in pill -boxes. If, however, 
it is necessary for any reason to dispense with pill-boxes, and to use tho killing 
bottle in the open, a little crumpled tissue-paper should be placed inside it ; 
this affords a lodgement for the specimens, »nd bo lessens the ribkof their being 
injured by rolling about. It is always advisable when out collecting to carry a 
killing-bottle for use in case of need, in the event of tho supply of pill-boxes 
running short. Diptora on windows may be captured ill pill-boxes ; if the edge 
of the box is slightly raised from tho glass on one sido, and a little tobacco 
smoke blown into it so as temporarily to stupefy the fly.it will be found easy 
to slip on tho lid without allowing the insect to escape. 

Killing. 

Diptora brought back aiivo aftor a day's collecting should be killed by 
being placed for a few minutes in the closed cyanide-bottle or jar. If tho 
cyanide-jar is sufficiently large, the pill-boxes themselves may be placed 
therein, first opening them a fraction of an inch on one side to allow the 
cyanide to take effect. In tho case of large sluggish Diptora, such as 
Tabauux , the pill-box may bo opened without fear of tho insect effecting its 
escape ; after which a smart tap on the bottom of the box will cause the fly 
to drop into the jar. Diptora should never be allowed to reaosun exposed to 
the effects of the cyanide longer than is necessary to qnsure their being quite 
dead. If tho poison is of reasonable strength, four or five minutes should be 
sufficient to kill even the largest and strongest flies ; on the other hand, it 
is necessary to make sure that the insects are really dead, since, if the expo* 
sure to cyanide has been too short, flies will often appear to be dead when in 
reality they are only stupefied. As soon as the insects are really dead, they 
should be removed from the killing-jar ; those in pill-boxes may be allowed 
to re main therein until one is ready to pin thorn, while the loose specimens 
should I)e turned out on to a sheet of oork-oarpet or pith. 

Methods of frkssrvinq Diptkka other than uy finning. 

Diptera should away* be pinned, and this should he done as soon as they are 
dead. If preserved in any other way, they will never make such satisfactory 
specimens. 
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When, however, it ia impossible to pin them, Diptera may be preserved in 
Hue sawdust, on which a few drops of dilute carbolic acid should be sprinkled 
to prevent mould. Each specimen, before being placed in the sawdust, should 
be loosely screwed up in fine tissue-paper (cigarette-paper would do), on which 
the necessary data (see below under “ Pinning ”) should be written in pencil* 
To oontain the specimens a small tin box (snch as those in which tobacco is 
sold) should be used ; and to prevent injury from shaking, the box should be 
packed quite full of sawdust and specimens. 

Diptera may also be pnt away for transport in three-cornered envelopes of 
soft paper (newspaper), after the manner in which butterflies are paoked by 
collectors ; but this method does not suit thick-bodied flies, suoh as Tabanidw , 
as these are often crushed by it, and if once flattened cannot be restored to 
their natural shape. Envelopes containing Diptera or other insects may be 
conveniently packed in tin tobacco or biscuit-boxes for transmission by parcel- 
post from abroad. A few drops of weak carbolic acid should be sprinkled 
over each layer of envelopes, and the box should be packed quite full. 

It is never advisable to put Diptera for transmission from abroad into small 
boxes containing wool, as when flies are once in contact with wool, and have 
become dry, it ia very difficult to remove them without pulling off legs, 
bristles, etc. 

Pinning. 

Take a card disc, and write legibly on it all the data connected with the 
specimen to be pinned, as follows : (1) name of locality* including altitude if 
necessary ; (2) dais— day, month, year— thus, 20. 11. 06 ; (3) collector's name ; 
(4) any briqf remarks of interest (which may if necessary be written on the 
other side)— e.p< “ Very common ” ; " Only specimen seen*’; ** On porter’s 
back '* ; “ At watering-place m stream ” ; u Running on banana leaves.” Long- 
er notes on habits, etc., should be entered in a note-book, with a number 
corresponding to one written on the disc. Specimens taken m coifd, for which 
a good look-out should always be kept when collecting, should have the fact 
noted on the disc of each, thus : M A— in coit# with B ” ; ** B— in coitH with A.” 

Place the disc on which the above particulars have been written, plain side 
uppermost, on a sheet of cork carpet or pith, and, picking up with the forceps 
an entomological pin (a No. 20 if the specimen is not larger than a Blue-bottle, 
otherwise a No. 7 or No, 5), thrust it through the centre of the thorax of the 
specimen! until about $ inch protrudes beneath. Next grasp the pin with the 
foreeps near the tip, and thrust it through the disc, drawing it well down. 
Lastly, thrust an ordinary pin through the disc near the margin for the pur- 
pose of carrying both disc and specimen, and draw the disc a good half-way 
up the carrying-pin. 

— - — W*m - — 

* Should this hs not likely to be found in an ordinary atlas, the name of the nearest well 
known town* or river, bey, mountain, etc., or the approximate geographical position should 
be added. 

n 
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The last thing to be done is to arrange the leg* and wings as far as possible. 

The wings most be made to project at an angle from the body, and not allow- 
ed to lie closed over it ; if they can be got to remain at 
right angles to the body, so much the better. In the case of 
any specimen that is not too small and fragile, the wings 
can be best arrauged by means of the fine pointed forceps, 
by making a gentle simultaneous pressure with tips of 
the forceps at the base of oach wing, repeating it until tho 
wings assume the desired position. The legs also must bo 
disposed symmetrically (and as far as possible in a natural 
position) on the card disc, so that all parts of them can be 
readily seen, and must not be allowed to remain crumpled 
up beneath the body, since important characters are often 
found upon them. In the case of a fairly large specimen 
it will generally be found possible to causo legs to remain 
in the desired position by hooking the claws on the edge 
F jo. is,— Uw of Disc*, of the disc, gently drawing the legs out one after another 
by aid of a needle or one leg of the fine-pointed forceps. The manipulations 
in connection with the legs and wings must be performed as gently as possible, 
and care must be taken that bristles, hairs, or scales are not rubbed off in the 
process. As soon as these operations are completed, the specimen should be 
transferred to a store box , or to one lined with cork-carpet or pith, as do* 
scribed above. Since, however, the tissues contract in dying, the logs and 
wings arc very apt to get pulled out of place, and, to correct these changes, 
the specimens Hhould be examined once or twice during the next day or two 
after being pinned. 

Very minute or fragile specimens (such as Ceratopogon or Simulium) are best 
pinned from the side, and the legs should then be straightened out by means of 
i\ No. 20 pin held in the entomological forceps. 

DlTTKKA COLLECTED IN THE TkOI’ICH : 

Attacks bv Antw—Mocld—Tkansmisrion to England. 

Iu the tropics boxes of pinned insects are very liable to be attacked by minute 
ante, which, if they once gain access to a box unobserved, will soon play havoc 
with its contents. In Brazil it has been found that ants can be prevented 
from entering inseot-boxes by smearing the outside round the line where the 
box opens, or any other possible place of entrance, with andiroba oil, repeating 
the process as often as necessary ; similar methods might be employed else 
whore in case of need. 

Mould , however, is an even greater enemy to collections of Diptera. Pinned 
specimens of Diptera, like those of other insects, rapidly develop mould during 
the rainy season in tropical countries ; and since mouldy specimens are practi- 
cally worthless for purposes of scientific determination, Diptera should always 
he sent home a* soon as possible after being collected . The risk of mould may 
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however, be diminished by pinning in a corner of the box a small piece of sponge 
saturated with the strongest carbolic acid, which should be constantly renewed. 
The greatest care must be taken to prevent, specimens getting loose and rolling 
about in transit, since in this way a single loose disc might easily do irrepar- 
able injury to many other specimens in the box. To prevent this the pins 
supporting the discs should be inserted as tightly as possible into the cork* 
carpet or pith, and they should all bo driven in to the samo level, after 
which a sheet of soft paper (newspaper does very well) can be fixed into the 
box, resting on the heads of the supporting pins, in order to minimise the 
damage should a disc happen to get loose. The box containing the specimens 
should be well wrapped in cotton-wool or similar material, to secure it from 
shocks on the journey, and firmly packed in an outer cane for transmission (by 
parcel-post if possible and if the package is not too largo) to England. 

Number of Specimens of each Species required. 

At least half a dozen specimens of each sex of a species should, if possible, 
always be obtained, and a good look-out should be kept for specimens showing 
any abnormality in structure, coloration, or sue. When the collector remains 
long enough in ono spot, he should always endeavour to obtain specimens of a 
species ou different dates, in such a way as to throw as much light as possible 
on the duration of its seasonal occurrence. Similarly the attempt should be 
made to illustrate the geographical range or local distribution of a species, by 
collecting specimens in as many different localities as possible. Specimens of 
Bpecios taken in new localities, though common elsewhere, will always be 
valuable. 

In addition to Pinned Specimens, others should re 
PRESERVED IN ALCOHOL. 

Pinned specimens should always, if possible, be accompanied by others pre- 
served in alcohol. The followiug directions have kindly boon supplied by 
Lieut .-Colonel G. M. Giles, who has found that the method indicated answers 
well in practice : — ** Flies intended for anatomical examination must be fixed 
by heat, since their ohitinous envelope is penetrated so slowly by alcohol that, 
f this be not done, they decompose before the preservative can reach them. It 
is sufficient to bring thorn to boiling temperature in a test-tube of water, but for 
delicate histological work it is better to boil in a mixture of equal parts of 90 
per cent* alcohol (ordinary rectified spirit) and aqueous solution of perchloride of 
mercury, 1 in 500. Even protozoal parasites are well preserved by this method. 
When fixed, preserve in 90 per cent, alcohol. Methylated spirit should not be used, 
since its acidity and other impurities may lead to embarrassment in the use of 
aniline stains.” The specimens should be preserved in small glass tubes, with 
a plug of soft paper placed inside on the top of the specimens to prevent them 
from being injured by washing about in transit. A slip of paper, on which 
all necessary data should be written clearly in pencil, should be placed inside 
each toby! and the pinned specimens of the same species should be labelled with 



180 JOURNAL, BOMBAY NATURAL BISTORT SOCIETY, Vol XYtlt. 


a reference to those in spirit, so that tbe latter may be identified. The tube* 
containing the specimens should preferably be placed for transmission inside 
a larger bottle of spirit ; if this be done, it is only neoessary to secure the 
month of each tube by tying muslin over it. Cotton-wool, or. better still, 
horse-hair or shavings, should be inserted as packing between and especially on 
the top of the tubes. 

Lab vm. 

Specimens of larvw will always be valuable whenever it is possible to breed 
out some of them so as to determine the fly to which they belong. Unless, 
however, the perfect insect is known, it is rarely possible to do more than 
to determine the family or genus to which a larva belongs. Larvae for pre- 
servation should be killed by immersion for a moment or two in boiling water, 
and should then be placed in weak spirit (two-thirds spirit end one-third 
water) ; after being allowed to remain in this for two or three weeks until 
thoroughly hardened, they can be transferred to stronger spirits. The larva* of 
each species must of oourse be kept separate, and should be put up in a small 
corked glass tube full of spirit, the neoessary particulars, with, if possible, a 
reference to pinned specimens of the perfect insect, being written in pencil on 
a scrap of paper and placed inside. The tubes should be packed for trans- 
mission inside a larger bottle of spirit, as described at the end of the previous 
paragraph. 

Notes on Habits, *u\ 

Comparatively little is yet known as to the bionomics of bloodsucking 
Diptera in general, so that notes on the habits, distribution, seasonal occurrence, 
relative frequency, etc., of particular species will always be of great value and 
interest. Clinical observations as to the effect of the bites of the various 
species on man and domestic animals are also required. 

PART III. 

Fleas, Bugs, and Ticks* 

Fleas, bugs, and ticks are wanted in addition to Blood-sucking Diptera. 
These oreatures, however, must not be pinned, bnt should be preserved and 
sent home in alcohol, by the same method as that recommended for Diptera 
(see page 179 ). To contain the specimens it is best to use small corked 
glass tubes, which should be carefully packed in cotton-wool in a strong 
wooden or metal box for transmission to England, A plug of soft paper 
should be placed on the top of the specimens in each tnbe, to prevent injury 
from shaking or washing about, and there should also be inserted in the tube a 
slip of paper bearing the necessary data written in pencil. Specimens of 
different species should of course be put up in separate tubes. 

Bsmsii Museum (Natoiul Histoby), 

Cromwell Hoad, 

January Hkfy 1907. London, S. W. 

(Reproduced by permission qf the Trustee* qf the British Museum (Natural 
History.) 
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REVIEW— “INDIAN INSECT PESTS " 

The publication of “ Indian Insect Pests” by H. Maxwell -Lefroy, M.A., 
F.E.8., F.Z.S., Imperial Entomologist, marks a new stage in the advance of 
Indian Entomology. That those orders of insects which are beautiful or 
curious should have been investigated bofore those which are useful or harm-* 
ful was natural and reflects no discredit on entomologists, for, though it has 
been abundantly proved in our time that a knowledge of science is of the 
highest utility, considerations of utility are not the highest motive of science. 
Since the practical value of an intimate knowledge of all forms of life has 
begun to be generally recognised, the benevolent contempt with which the 
enthusiast with the butterfly net used formerly to be regarded has given place 
to a more respectful feeling ; but the said enthusiast deserves the more honour 
that he was actuated by no motive except what the author of this book happily 
describes as “ that intense organised curiosity which lies at the root of modern 
science,*’ That this curiosity should be linked with admiration for the beautiful 
is natural and right, and that it should commence with what is most obvious and 
accessible was inevitable. 8 o butterflies were atiucked first, and it is now nearly 
fifty years since Captain Marshall started the magnificent work, which, though 
never completed, has stimulated the study of Indian butterflies to a degree 
that cannot be estimated. Fit teen years passed before tho same thing was 
attempted on behalf of moths, and the Hymenoptera followed quite recently. 
Oolcoptera, Diptera and Orthoptera, tho Orders to which our worst insect pests 
belong, with Hemiptera and Neuroptora, must still be studied under difficul- 
ties which are practically insurmountable to the district officer. But for a 
long time the Indian Museum ut Calcutta has been doing work which 
amateurs had not the means of doing, and has directed its attention especially 
to economic entomology. From time to time fragments of the knowledge 
acquired were given to the public in the form of Indian Museum Notes, very 
useful of their kind, but easily lost and soon forgotten. The appoint* 
meat of a Government entomologist gives continuity to this work, and the 
present incumbent has been well advised to gather up and publish, in a handy 
form, the practical results of the work done up to date by himself and other 
investigators. The amount of it will surprise those who have not been in 
touch with the workers in this field. About a hundred species of injurious 
insects are here described and in most cases the life history of the pest is 
described ah ovo, so that the agriculturist may know the tactics of the enemy 
with which he h a* to deal i valuable suggestions are often made as to the best 
means of combatting it. A number of insects are included which, as a matter 
of sentiment, we would rather had been omitted, as for example, the caterpillar 
of the swallow-tailed (without tails) butterfly, commonly known as PapUo 
irithoniuB, which the author calls dtmolhts, The oooasions on which it 
amounts to a pest must be very rare indeed and the man who does not then 
adopt the simple and sufficient remedy of picking off the conspicuous cater- 
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pillars deserves to suffer loss. Ordinarily, with respect to pests of this sort, 
the beauty of which amply compensates for any little harm that they do, w© 
would rather endeavour to give currency to the sentiment of B chert Burns : — 
I’ll get a blessing wi’ the lave 
And never miss’t. 

A number of other insects are described which are the natural enemies of 
the pests and wholesome counsel is offered with respect to the encouragement 
of these and other friends of the farmer, especially birds. 

It is evident that, however simply a subject of this nature may bo presented, 
it must, to a certain extent, be unintelligible to a man void of all knowledge of 
the structure and life of an insect. Therefore the firrt chapter of the book is 
devoted to imparting a small measure of this necessary knowledge. This part 
of the work appears to us to be admirably done. It is soundly scientific 
without technicality and the abundant and excellent illustrations help to make 
it very lucid, It is refreshing to find the distinction clearly and emphatically 
laid down between those insects which have a metamorphosis and those which 
have none ; for this has been much obscured by the too common practice of 
applying the word larva to the young of grasshoppers, cockroaches, &c. A 
young cockroach is not a larva, nor is a calf, nor a baby. These retain the 
same form through life, with the exception of certain outward accompaniments 
of adolescence, such as wings, horns, or a beard. The marvellous phenomenon 
of metamorphosis is made more wonderful by the fact of its being confined to 
certain orders of insects, and every teacher of entomology ought to make this 
truth stand out like a lighthouse, else he is not fit to teach. The distinction 
has a practical importance too, which the author of “ Indian Insect Bests 1 ’ has 
apprehended. 

The book ends with formulae for insecticides and other miscellaneous infor- 
mation, a copious index and a list of plants. Everything has been done to 
make it complete within its limits and the illustrations are superabundant 
and of high quality. Finally, the book is a marvel of cheapness. In short it 
is eminently fitted for usefulness. But who will use it? The ordinary 
" ryot ” from the Himalayas to Cape Comorin stands in deep need of the 
lessons which it contains, for his ignorance of simple matters affecting hie 
well-being is, in ibis direction, incredible. He is not by any means so much 
in need of instruction in his own business as many of those who feel called 
upon to put him right are apt to imagine. But with respect to animal life 
he is strangely ignorant. Ho has been plagued by mosquitoes for a* hundred 
generations without discovering that mosquitoes come out of water. Nor will 
he believe it when told. Mosquitoes are birds ; the little wriggling oreaturee 
which you point out to him in the water are fishes : how can one turn into 
the other? But his mind is naturally open to the miraculous, and if ocular 
demonstration of the transformation of the swimming Isrva into the flying 
mosquito is presented to him, his conversion will be immediate and thorough. 
He will be ready for practical applications of his new and wonderful know- 
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ledge. But this book is written in English and he cannot read hie own 
language, so it is impossible for him to derive any benefit from it directly. 
On the other hand the class who should lead and show him the way is want- 
ing. It is a lamentable fact that praotical agriculture has little attraction 
for the very class of people who compass heaven and earth to obtain land. 
There are bright exceptions, educated zamindars or landholders who 
endeavour to apply their education to the improvement of the means by which 
the great bulk of their countrymen earn tbeir bread. But these are very 
few. In one direction wo boo hope. The agricultural schools which are being 
established all over the country and the experimental farms are gradually 
creating a class of men whose vocation is agriculture and whose minds have 
been imbued with some Western ideas about it. Through these wo may 
confidently hope that the new knowledge may gradually be disseminated 
among the peasantry. And it is not impossible that “ Indian Insect Posts *' 
may form the basis of a simple vernacular literature on the same subject. 
In the meantime it will be welcomed as a much needed aid by many of those 
officers of an alien race whose duty it is to exact from tho poor stupid peasant 
what he owes to their Government, but whose sympathetic efforts go out in 
so many directions for the betterment of his lot. 
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THE LATE Mn. L. 0. H. YOUNG. 

It is with great regret that we havfe to announce the death of Mr. 
I^awrence 0. H. Young, B.A., F.Z.8., F.E.8., which took place at 
Henley on Thames on the 8th September, 1907, at the age of 30. 
Mr. Young was educated at Marlborough College, where he had the 
advantage of studying under the well known entomologist Mr. E. 
Meyrick, and first developed an interest in Entomology. From 
Marlborough ho proceeded to Exeter College, Oxford, whore he took 
honours in Indian History, and then came out to India in October 
1901, joining the staff of one of the large mercantile firms in Bombay. 
He at once gave his valued assistance to the Society, taking in hand 
the re-arrangement and classification of the Entomological collections, 
which at that time w'ere in a somewhat neglected state. The amount 
of steady and patient work that this involved can hardly be appreciated 
except by those who met him in the museum, whore he wan to be 
found vrorking away every evening until it was too dark, or time to 
catch his train to Andheri, where he lived almost continuously during 
his time in Bombay throughout all seasons of the year. The work of 
re-setting the whole of the butterfly collection was alone an undertaking 
that few would have cared to take in hand, 

Mr. Young was elected a member of the Committee and Honorary 
Secretary of the Entomological Section in July 1902 and became one 
of the Joint editors of the Journal from the commencement of 
Vol. XVII, also acting as Joint Honorary Secretary from May 1907 
till his departure for home, on account of ill-health, on 29th June the 
same year. 

With a thorough grounding in, and knowledge of, the structure of 
insects, Mr, Young largely devoted his interest to the intricacies of 
their classification, paying particular attention to the advocacy of 
advanced scientific details as a true basis of arrangement. At the same 
time he was a keen worker in the field so far as his limited leisure time 
permitted, having a quick hand and eye and a natural aptitude for 
detecting essential points of interest in habits and life history, 

Mr. Young had a ready pen, with a considerable gift of expressing 
his meaning to the point, and his many contributions to the Journal 
included papers on the Classification of the Lepidoptera PapUionina, 
the Enemies of Insects, the Distribution of Butterflies in India, What 
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is a Species ? and the first three parts of a serial article on the 
Common Butterflies of the Plains of India, which was being illustrated 
with coloured plates. He had also prepared the index of scientific 
names for Vols. XV, XVI and XVII. 

The loss of Mr. Young is one of the greatest that the Society has 
experienoed for many years as it is genuine, steady workors at the 
collections and in the museum such as he, that has enabled the 
Society to attain gradually to its present position. 



MISCELLANEOUS NOTES* 

No. 1.— A NEW TORTOISE FROM TRAVANCORE. 

I see that in the description Mr. Boulenger gives of “ A new tortoise from 
Travancore,” he says he received the two living specimens, from which he drew 
it up, from Major Dawson. This is a mistake, as they were procured and sent 
by Mr. T. F. Bourdillon, Conservator of Forests, at my request. 

With reference to the height to which these tortoises ascend the hills, Mr. 
Bourdillon informs rae that my impression that 1,000 ft. was the limit is wrong, 
as he has found them at Porrnerd at 3,000 ft. 

HAROLD S. FERGFSON. 


No. II. — THE BIRDS OF OHITRAL. 

Tn May 1904 the Society received a most interesting series of bird skins 
collected by Capt. O. A. Perreau in Chitral, which, following on those collected 
by Oapt. H. Fulton (see Vol. XVI, pp. 44 and 744), will probably be found 
to make the list for that region fairly complete. The doubtful species were 
identified by me at the British Museum (Natural History). 

The following 22 species were included in Capt. Perreau’s collection which 
were not in Capt. Fulton’s list, vk — 

(530) Stumm porphyronotu The Central-Asian Htarling. 

(557) Mumcapa grknla, The Spotted Flycatcher. 

(0X8) Saxicola pi cat a. The Pied Chat. 

(620) „ opistholeuca, Strickland’s Chat. 

(624) „ omanihe, The Wheatear Chat. 

(628) „ chrysopygia, The Red-tailed Chat. 

(642) Jtuticilla erythronota , Eversmann’s Redstart. 

(644a) „ pho'uicnra . This is the first authentic specimen of this 

Redstart that has been recorded from British India, and it can 
consequently now take its definite place in the list of Indian birds. 
(651) Calliope peeler alis , The Himalayan Ruby-throat. 

(712) Accentor nepalenm, The Eastern Alpine Accentor. 

(717) Tharrhahuttfulvesoene, The Brown Aooontor. 

(741) Pyctiorhatrythue icleroide s, The Blaok and Yellow Grosbeak. 

(745) Pyrrhula auratUiaoa, The Orange Bullfinch. 

(763) Erylhrosplza githagin^a, The Desert-Finch. 

(774) Fringilla montifringilla, The Brambling. 

(792) Emberiza leucocephala , The Pine-Bunting, 

(795) Emberiza buckamni , The Grey-necked Bunting. 

(818) Miranda rustica, The Swallow. 

(830) MoUxcilla hod&toni, Hodgson’s Pied Wagtail. 

(844) Anthns Bimilts, The Brown Rook-Pipit. 

(865) Calandretla acutirottrie , Hume’s Short-toed Lark. 

(874) Oalerita cristata, The Crested Lark. 

Bombay, December, 1904. E. COMBER, 

(This note was mislaid and is printed now for the purposes of record— Eds.) 
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No. IIL -BREEDING SEASONS OF DEER. 

Following up the notes that have appeared in the journal lately, I have to 
reoord the following observations in the Baukapur Taluku ( West or Forest 
region) of the Dharwar district on or about the 1st April 1907 : — 

(1) Four doe Ohital (Cervm axis) with five fawns, one doe having two 
fawns. All the fawns wore about the same age and between 2 and 4 
months old. 

(2) Two doe Muntjac (Csrvulua muntjac) with threo-ijuarter grown fawn«% 

Camp, Dhauwak, 2 nd April , 1907. 0. HUDSON, i.c.s. 

No. IV. — OCCURRENCE OF OR NJ TH OP TIC JR A MINOS IN 
THE AHMEDNAGAR DISTRICT. 

It may porhaps interest those who turn their attention to butterflies for mo 
to reoord that on the 10th February last I took a specimen (female) of Orni- 
thoptera rrUnos at a place called Lnk4phal in this district. This butterfly i*, 
1 believe, unknown in this part of the country and, in order to make sure of 
it, I sent the specimen to Mr. T. R. D. Bell, who gave me the name. 

Oami> via Ahmednauak, hth April, 1907. W. G. BKTHAM, i.r.s. 

No. V. — OCCURRENCE OF THE DUSKY OUZEL ( MERULA 
FUSC A TA) AT BANNU. 

On the 7th April I shot a Dusky Ouzel ( Merula fueoata ) here. According to 
the Fauna of British India, Birds, this species is raro in India and has only been 
obtained within Indian limits in Assam and Burma. Its occurrence in the 
N.-W. F. Province must therefore bo looked upon as somewhat remarkable. 

Banno, m April , 1907. H. A. F. MAGRATB , Majoh. 

No. VI, — CURIOUS BEHAVIOUR OF AQU1LA HA ST AT A, 

THE LESSER SPOTTED EAGLE. 

I witnessed the following curious behaviour on the part of Aquila haUaia 
in Nepal last month. I found an eagle’s nest rather late one evening and after 
a deal of beating the tree and throwing sticks, an eagle flew out* so I returned 
early next morning with a climber to search the nest. The eagle was pluck- 
ing green leaves in a tree about fifty yards from the nest, and on seeing us 
approaching, she at once flew to the nest, and after fumbling about in it, flew 
away but dropped something from her claws after going about thirty yards 
which my man at opce pronounced to be an egg, and on going to the spot 
where it fell we found it was so, a perfectly fresh egg, but of course smashed 
to pieces. There was no other egg in tho nest ; the bird was shot and proved 
to be AquiU % hastata and would not apparently have laid another egg. 

Two days afterwards I found another nest of the same specieB in which the 
bird could be seen sitting, but she absolutely refused to move for stieks and 
atones, though she shifted about a little, so at last I fired off a gun when she 



188 JOURNAL, BOMBAY NATURAL HISTORY SOOTElfY, Vol.XVlII 


flew away. Thin nost contained two fresh egg*, one of which had two holes in 
it, evidently made by her claws, and there seems little doubt she was thinking 
of removing the egg when startled by the report of the gan. It would appear 
therefore to be a habit of these birds to endeavour to remove their eggs when 
danger threatens, and I should be glad to know if other observers have noted 
this ; the species is noted in Oates and Blanford as robbing other birds' nests. 

I have several times suspected Spizaetm Ihnnmtui (Changeable Hawk Eagle) 
of throwing out their egg (or dropping it elsewhere if the nest is searohed 
before the egg is laid) as on two occasions on re-visiting the nest I have found 
the remains of what is apparently their egg on the ground near the nest; 
these birds hang round the nest for weeks, even Bitting in it and screaming, 
when it is approached, but I have never got an egg in such cases ; however this 
species was suspected of this habit by Fiolden in Burma as mentioned in 
Hume's Nests and Eggs. 

S, L. WHYMPEK. 

Jeomkote, !0*A May, 1907. 

No. VII.— A MASSIVE SAMBAR HEAD. 

The accompanying photo and measurements of a Burmese Sambar head will, 
I think, be of interest. 
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It in of court* nothing in the way of length, but it the most massive horn I 
have ever seen* I append the measurements : — 

Eight horn* Left horn. 


Round burr 

... 94" 


94 ' 

„ middle 

... 8*" 


7*- 

„ just below foot 

... 11" 


10" 

Length outside curve 

... 27J" 


27 J- 

„ straight 

... 23" 


234' 

Span between top points 

see 

13" 


„ „ brow antler points 


124 " 



The rule shown is an ivory rule. 

T, A. HAUXWELL, i.f.b. 

Rangoon, bth April , 1907. 

[For the sake of comparison it may be interesting to mention that we have 
in the Society’s Museum a single Sambar horn whioh measures as follows : — 
Girth round burr... «•« ••• 12}" 

„ „ mid beam ««• ••• .*» 9 " 

ThiB horn was presented to us by Mr. S. A. Strip of Wadhwan, who sends us 
the following note in regard to it : — 

” Some twenty-five years ago H. H. the late Raja Jetsingji of Ohhota Udepur 
in Rewa Rantha was out one day beating for $hikar in the jungles of his 
territory. In one of the beats the sambar, carrying this lovely pair of antlers, 
was put up, and instead of going to the guns, broke back, and while passing 
through the beaters, was shot by one of them who happened to have a 
common single barrel gun. The antlers were removed from the skull, and 
the one in question, after being mutilated and lying about in the Durbar for 
years, was given to me by one of the Raja’s sons who was a student in the 
college here (Wadhwan).”— Eds.] 

No. VIII,— OVOVIVIPAROUS HABIT OF THE PAINTED TREE 
SNAKE ( DEN DROP HIS PICTUS). 

A specimen of DmdrophU pictu $ has just come into my bands whioh estab- 
lishes the fact that this species is ovoviviparous. 

The specimen, except for being decapitated, was in excellent preservation 
and was killed on the 27th of May. 11) measured 3 feet 8} inches, the tail 
accounting for 1 foot 3 inches. 

It was found to contain 7 eggs in abdomma. These were unusually elongate, 
and varied somewhat in length. The largest was Ijg inches, the shortest li 
inches, and both were t an inch aoross. 

They were invested with a white kid-like envelope, and were uniformly 
white in colour. It was obvious, from their slight transluoenoy, that they con- 
tained embryos* They were out into r and the embryos shaken out of their mem- 
branes under water* They were extremely gelatinous owing to the early 
stage in their development, and were, in consequence, extremely difficult to 
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manipulate, even with a carneTs hair brush, without damage. They appeared 
to me to be in different stapes of development, the embryo from the egg 
nearest to the cloaca, yielding bettor results than those placed farthest away, 
the foremost two of which wore too tender to make any observations from, 
breaking up on the slightest touch. 

The length of the embryo, allowing for the convoluted form, some folds 
of which could not be unravollod, I estimated measured about one inch, the 
head was about of an inch long. The eye was partly developed, and the 
heart appeared stomach-shaped and could bo seen pulsating. 1 thought 1 
could perceive three branchial clefts below the mouth gap, but the creature 
was too miuute to speak positively on such a point. I could discern no rudi- 
ments of fore limbs. 

F. WAldi, Major, i.m.s. 

Dibrugarh, 28 th May, 1 1*07. 

No. IX.— DO BATS EAT BIRDS V 

In reply to Mr. Ernest Green’s inquiry, Do bats eat birds? — on page 8.H5 of 
Vol. XVII of the journal, I can inform him that birds form a large propor- 
tion of the food of Megaderma lyra. It is surprising that the ways of this 
ghostly beast have so long remained unknown. Blyth found one in the act 
of carrying a small bat which was bleeding from a wound behind the ear, 
and his observation has been quoted in every book on the subject that has 
been published since, as a proof that M . lyra has undoubtedly carnivorous 
propensities. And this has been our stock of knowledge on the subject, while 
the bat has been nightly leaving the remains of its feasts in our bed-rooms 
and verandahs. It is long since I kept Megaderma lyra and made the 
astonishing discovery that tho first part of a bird (a sparrow was the species 
experimented with) which the bat eats is the head. Its jaws and teeth must be 
comparable to those of a hyaena. It also captures and eats mice and frogs. 
The headless trunk of u tame mouse which had escaped from my cage was 
found in the morning in the cage of 3/. lyra . I do not know how they catch 
mice, but I imagine they flop down upon them with wings outspread. Unlike 
other bats, they have not the least difficulty in rising from tho ground. They 
catch birds of course off their roosting places. They may often be seen flitting 
about trees after dusk, manifestly on this quest, 

E. H. AITKKN, 

The Red Sea, 21*< May, 1907. 

No. X.— SOME ADDITIONS TO THE BIRDS OF INDIA. 

(1). Fringilla rnlebs. The Chaffinch. 

This species appears to be a rare winter visitor to the Miransai valley (Kohat 
District) N.-W. F. P. I first came across it on the 2nd March 1908 in a small 
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orchard. There was a pair and I shot ono (the female), and sent it to 
Mr. Bowdlor Sharpe who identified it as being of this species. 

This year, on the 11th February, I again saw one near the same place ; 
it was a male in good plumage. 

Major Magrath, 51st Sikhs, F, F. t very kindly exhibited both the Linnet and 
Chaffinch at a meeting of the British Ornithologists Club ( vide Bulletin 
B. O. 0., XIX) last October. 

(2). ArnpeUs garruht*. The Wax wing. I saw this beautiful bird on 11th 
Dee©ml>er 1906 near Fort Lockhart (Sannna Range, alt. 6,500'), but only got a 
glimpse of it. #1 ust as I had got my glasses on to it, a flock of Himalayan 
44old Finches oamo up and began mobbing it, and off it flew, uttering a low 
whistling note, and 1 never expected to see it again. Though from its crest 
and general appearance J was pretty suro of its identity, I could not be 
absolutely so. Howovor on going to this samo place five dayR lator, I was 
agreeably surprised to find it again there and lost no time in making certain of 
it. It was a female, in lovely plumage, with 4 wax-like tips to the secondaries 
of each wing. 

This is not a solitary occurrence. Major Magrath procured a male at Baimu, 
40 miles south, in March, and it looks as if there had heeu an irruption of 
Waxwings into N.-W. India this winter. 

C. II. T. WHITEHEAD, Lt., 56 th Rifles, F.L\ 

Fort Lockhart, N. W. Frontier, CM -4//Wn907. 


No, XI. — NESTING NOTES FROM THE N.-W. FRONTIER. 
yEyithaliscu* leucogetty *. White-Cheeked Tit. 

Mr. Oates in the t% Fauna of India, Bird s,” says that this species is appar- 
ently confined to a small tract to the north of Gilgit (Kashmir). However in 
the Upper Kurram Valley some 400 or 500 miles south-west of Gilgit it is 
common in the ilex scrub between 6,000 ft. and 8,000 ft. alt., and is probably a 
resident. It breeds early ; a nest found on the 1st May contained fully fledged 
young, and five others found within the next 2 or 3 days all held young— .only 
1 nest was found with eggs. 

The nest resembles a Long-tailed Tit’s, but is much smaller and is not quite 
so beautifully finished. It is composed of moss, intertwined with cobwebs, and 
is well-lined with hair with a thick inner lining of feathers. How so tiny a 
dwelling can accommodate a big fledged family with a parent is difficult to 
imagine. 

It is generally placed close to the top of a small ilex, 4 to 8 ft. from the 
ground, and is not, as a rule, too difficult to find. 

The eggs of the one clutch I got were pure white, 3 having a very faint 
,sone of pink spots round the large end, the other two being unmarked, they 
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averaged *6" x *38". The elotoh appears to be from live to eight. The young 
resemble their parents, except that the colours are duller, and the blaofc of the 
chin and throat is replaced by a few indistinct dusky streaks. This bird is a 
common winter visitor to the Samana Range, and a few descend to the Upper 
Miranzai Valley (2,50(V — B^OO' alt.)* 

Tichodroma muraria . — The Wall Creeper. 

In the “ Fauna 0 / Jndia, Birds” this is said to be merely a winter visitor to 
India. However, though I did not actually find its nest, 1 came on 
a lately fledged family on the 11th July, picking about amongst the rocks on 
Sikar&m (Korram Valley) at 14,500 / alt. The one I shot still had bits of 
down sticking to its feathers, the wing and tail quills were not fully grown, 
and the bill was quite soft and short. This bird is a fairly common winter 
visitor to the Samana and the plains of Kohat. 

PhyUoscoput iubcirtdU. — Brooks 1 Willow Warbler. 

ThiB species breeds commonly on the wooded slopes of the Safed Koh 
(Kurram Valley) between 7,000' and 9,000' alt. A nest found on July 13th 
was placed in the bank of a nullah under a bush. It was of the usual Willow 
Warbler type, made of coarse grass and thinly lined with goat’s hair. The 
eggs, four in pumber, were white, spotted with red, and measured W'x*42". 

Mr. Bowdler Sharpe confirmed my identification of the parent. I arrived 
too late laat year to find more nests, but young ones, just able to fly, were seen 
everywhere. It is a common winter visitor to Kohat, but is only found on 
the Samana on migration. 

Scmoola eapistrata.-- The White-headed Chat. 

Colonel Rattray in his article on “ Birds Collected and Observed at Thall” in 
Vol. XII, page 337, writes that although this species is stated in the “ Fauna 
qf India, Birds” to be a constant resident in the plains of the Punjab, he had 
never seen it there himself in the summer though he had looked out for it, but 
that at Faraehinar (Kurram Valley), alt. 5,700', he had found it oommon in 
July, and that there were lots of young ones about then. Major Magrath and 
I have also looked for it in vain in the summer in the plains, though in 
autumn and winter (from the end of August till April) it is common. 

On arrival at Paraohinar in mid June last year, I found it common on the 
stony plain around (4,600' to 7,000' alt.) and nesting in the banks of the many 
nullahs which cut up this plain. The nest is usually placed in a bush under a 
stone or in a hole, but occasionally in a cairn, and is a slight cap -shaped 
structure, made of grass. The eggs are pale bright blue, marked with red, 
which varies a good deal in shade. In a clutch Major Magrath found this year 
the markings were soarcely perceptible. The average measurements are 
*79" x *60". The clutch is five and two broods are hatched out. A few pairs 
ascend the Safed Koh to breed ; I saw one family at 9,000' and many (prob- 
ably the majority) cross the Feiwar Kotal into Afghanistan. 
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Accentor mpalenw (Brit. Mus. rufilaius ). — The Eastern 
Alpine Accentor, 

Major Buchanan, 4fch Sikhs, in a note to the journal, Vol. XV, p. 182, state# 
that he found the nest of this bird at 13,f>00 / alt. in Kashmir, but describes the 
eggs as being pinky white, speckled and spotted with red. Now this is quite 
different to the eggs of the Alpiuc Accentor, which are plain blue, as also are 
my specimens of those of the Eastern form. This bird breeds all along the 
Bafed Koh from about 12,000'— 15,000' alt. I came across the first nest on 
July 1st; it was placed under a rock on the hillside, and was beautifully 
constructed of roots and grass, and lined with moss and a little mouse-hare 
fur, and contained 8 sky-bluo eggs. Both eggs and nest reminded one very 
much of those of the Hedge Sparrow. The eggs measured *91" X *0" ; the 
clutch appears to be three. Two other nests I saw were placed in cleftB of 
a cliff, and this scorns the favourite site. This is not, 1 think, the first record 
of the nest, Mr. Stuart Baker has, I believe, an authenticated clutch found 
previously to mine. 

P ycnorhampus caitieipes. — White-winged Grosbeak. 

In summer this Lird is found in the Safed Koh between about 8,000' and 
11,000'. It is not nearly sucli a shy bird as the Black and Yellow Grosbeak. 
1 found a nest with two hardset eggs on July 0th in a juniper at 8,500' alt. It 
was cup-shaped, very neatly made of twig and heath and well lined with fresh 
strips of juniper hark, and about 3' from the ground. The eggs were French 
white in colour, blotched and scrawled with rod brown, like a hawfinch’s, and 
measured 1*18" x -72". 


C. H. T, WHITEHEAD, Lx., 5Cth Rifles, F. F. 

Pauachinab, Kubbam Valley, 

N.-W. Fbontieb, bth May, 1907, 


No. XII, — AN INDIAN DORMOUSE. 

One day last summer whilst out looking for nests in the Bafed Koh (Kur- 
ram Valley, N.-W. Frontier) at about 10,000', my guide, my old and much 
weather-worn Gbilxai, beckoned to me and pointed to a wee creature crouch- 
ing under some brushwood. Just as I made it out, it took fright and scurried 
up the hill with us after it, finally taking to a tree, whioh it ran up like a 
squirrel. Not knowiftg the little beast I shot it. On going back to the spot 
where I had first seen it, I was sorry to find a nest with new born young ; it 
was a round ball of grass hidden under a: tuft. However I sent the skin and 
the young in spirit to the British Museum, aud Mr. Bonhote has since written 
and told me that its scientific name is Eliomy* nUtdula, a Pal&arctic dormouse, 
ranging from the Alps to Persia* and not hitherto found East of Persia. 

’this year l picked up a dead one at 6J5Q0', which appeared to have been 
SB 
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killed a few hours previously by some bird of prey* It was fully grown and 
closely resembled my first. The following is a rough description of it:— 

Tail lung and bushy ; ears large and rounded. The general colour above is 
earthy to rufous brown, below buffy white. There is a broad black stripe 
from the mimic to the ear. 

Measurements: (I) Head and body IDO m.tn. (2) Tail 80*5 m.m. (3) Hind 
foot ID m.m. (4) Ear 10 m.m. 

C. H. T. WHITEHEAD, Lt., 66tu Rifles, F. F. 
Paracuinar, Korram Valley, N.-W, Frontier, Cnh May, 1907. 

No. XIII. — SOME NOTES ON WILD DOGS AND PANTHERS. 

I was shooHng for six weeks last April and May in an out-of-the-way part 
of the Nimar District, iu which only two tigers had been killed iu the last 
eight years or so. I oxpecied to find about eight tigers of sorts in it. There 
were five all-told, including two little cubs, too small to run with thoir 
mother. There ware two or three packs of will dogs, and a large number of 
sambhur and bears, also several panthers The wild dogs, as usual, interfered 
very mu oh with one’s sport. They appeared to me particularly bold in this 
jungle. They growled at me two or three times, and just before I left the 
junglo I heard that four or fi**e of them had attacked two forest guards, who 
killed ono dog with an axe. The Forest Ranger informed me of this. So 
bold are these brutes that I am afraid they may take to killing men. 
They killed Beveral calves while I was in the jungle, and also six of my 
tiod-up buffaloes. 

One evening close to my camp I came on a pack evidently hunting bnt 
running mute, Iwvitod on the road within a hundred and fifty yards of 
my camp. Soon a half grown sambhur came galloping by within ten yards 
but paid no attention to me. About two minute afterwards the same sambhur 
galloped by from the same direction and passed within five yards of me. A big < 
wild dog was hanging on to its belly. He let go when he saw me, and I shot 
him, I do not know what became of the sambhur. A few days afterwards in 
the early morning my men came on some wild dogs chasing a panther, a female 
I think. They said the panther had climbed a tree. Later I went out and 
found fresh claw marks of a panther up a “ Kavhai *' tree. It had climbed 
up about ten feet. At the foot of the tree were the nail marks of the doga 
where they had been jumping at the panther. A few days afterwards the 
wild dogs killed one of my tied-up buffaloes. Half was left. I made a strong 
lolutiou of strychnine and injected it with a syringe into the muscles, and I 
also scored the flash and rubbed iu strychnine and amnio, I eime back iu about 
an hour, and found about a doten dogs drinking at a pool dose to the kill 
As I watched one became convulsed and fell down dead. I expected to see 
more die, so would net shoot. I then walked up towards the dogs, and they 
went slowly off* Then one came back, seised the dead dog by the scruff of 
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the neck, and began to drag it away. I shot this dog. It was a female, in the 
prime of life, and had produced at least one family. The poisoned dog was a 
two-third* grown male, and probably his mother tried to drag him away. I 
found no more dead dogs, but three or four places where they had vomited 
up meat. The dogs had eaten up all the poisoned remains of the buffalo. 

Another « a>, in the evening. I killed a wild dog whioh was coming alone to 
water, ahead of the paek whioh followed not far off'. I cut off the tail, and 
a strip of skin from the tail to the ears, and left the remains on a footpath. 
Next day I went back. The dead dog had been taken away, and apparently 
by wild dogs. It had certainly not been oaten on the spot. There were no 
marks of a panther or hysena. 

l)j wild o irry off and bury their dead under leaves or in a hole ? 

As strychnine rubbed into flesh does not prove fatal, can anyone suggest a 
better plan for getting rid of these pests ? Is any other possible poison more 
deadly ? I should have liked to try surrounding a pack of dogs with about 
fifty jungle men, armed with axes and lathies, and think it possible one could 
almoht exterminate a pack in this way. The local forest guards said they 
would try it. We must kill these brutes or they will soon become man-eaters^ 

Perhaps tbe number of wild dogs in this jungle accounts for the paucity 
of tigers. Possibly the wild dogs find and oat the young tigers while the 
mother is away. But I have seen a jungle where there were many tigers, 
and many wild dogs. 

I am sending you the heart of a male panther (7'-5" round curves). I shot 
him through the heart at fifty paces with a # 577 rifle (low pressure cordite 
and copper tube bullet). You will see that both ventricles have been torn 
upon. Tbe heart lies fiat on your band with no cavities. This panther rolled 
over to the shot, then galloped up a steep hill for thirty paces, circled 
round and rolled over dead ten yar^Ji from where he started, having run 
seventy paoes. Theie was a heavy blood trait the whole way. From the start 
not a drop of blood could have been pumped into the arteries by the heart, 

I was also shown the body of a wild boar about twenty feet up a tree. The 
villagers who showed it to me said the boar, whioh was half grown, had keeu 
kilbjd by a panther and put up the tree. Of Course, I know this is common 
enough, but this particular tree had a large trunk and no branohes for many 
feet. 

F, W. OATON JONES, Lt.-Ool., B.AJff.0. 

Kahvtek, 

Jui* 1007 . 

Ho, XIV.— THE CLIMATAX CHANGES OF MELANIT1S LEDA. 

Hay I offer a few remarks on this Very interesting subject, raked in the lest 
number of the Journal, page 700, begging indulgence if 7 make mistakes in 
the anserine of my books and collection, I never made experiments like 
Ool, Handers, which 1 regret, but X have observed the seaeonal changes of 
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butterflies for many years. There are few species that do not exhibit the 
phenomenon in some degree and it is impossible to oompare the various aspects 
of it presented by different species in different places without inclining to 
Mr. Young’s opinion, that the cause will be found in the food of the larva. 
Now the growth of vegetation doeB not depend on temperature, nor on humidity, 
but on the combination of the two, and it is to this combination, I believe, that 
we must look for the true explanation of the seasonal variation and the local 
variation of butterflies and moths. Let us take the local first. If two 
collections, one from the plains of India and one from the coast of 
Canara or Malabar, arc put side by side, the latter will be found to be 
conspicuously darker and richer in colour. In some species the difference 
is striking. Specimens of Danaia limniace from the warm and humid 
southern coast are so different from Bombay specimens that I actually 
sent some to the late Mr, do Nicevillc for his opinion whether they 
wero limniace or neptentrioni a. He decided, not without hesitation, that they 
were limniace . A more remarkable case is that of Nepherovia gaa, a common 
Bombay butterfly, which is fouud in Canara also, but only in the cold season, 
its place being taken, iu the monsoon, by N. pingaaa , a very dark form not 
extending to Bombay. I believe this to be merely a monsoon form of the 
other, which the moisture and warmth of Bombay are not quite sufficient 
to produce. To come to seasonal variation, Uypolimnnn bolina presents an 
instructive illustration. Here there are not two forms, but a regular grada- 
tion. The first specimens which appear iu the rains, emerging from the latest 
pupae of the previous November or December, which have hibernated or 
aestivated through the dry months, are scarcely larger than H . myeippui r, 
dull in colour and marked with a broad whitish fascia on the underside. 
The next brood is very different, but it is not until August that we get, in its 
perfection, the magnificent butterfly that used to be distinguished as N . avia. 
The food plant of this species is a monsoSn annual, but A lelaniUe Uda , or ismette, 
feeds on grasses and is found all the year, iu two well marked forms, of which 
one displaces the other suddenly in Wostern India just when monsoon conditions 
have ceased. Now, if the change is a result of the nutrition of the larva, and the 
larval and pupal life extends to six weeks, as Col, Handers shows, then it is 
evident that we must look back about two months from the appearance of the 
butterfly to find the conditions that produced it. Apply this to Col. Handers’ 
tables. The month in which most rain fell was January, the next March, the next 
December : from January to March inclusive only wei-season forms were taken. 
With the decreasing rainfall of April and May wo have first intermediate and 
then dry-season forms in June and July, which culminates in Juno with only 
6*4$ inches of rain, aud August without a single specimen of the wet^eason form. 
All the months do not answer so unequivocally, however, and 1 would suggest 
experiments in feeding larvae, some on abundance of the most succulent food 
obtainable and some on dry fare. The latter must not be starved, or their 
growth will be stunted, which is not the case, as a rule, with the dry«eeason 
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form of any butterfly ; on the contrary, it is genorally larger than the other. 
I feel sure that experiments on this line, carried out with the perseverance 
and care of Col, Manders, would yield valuable results. 

E. H. AITKEN. 

Tub Red Sea, 22nd May f 1907. 

No. XV.— OCCURRENCE OF THE SIBERIAN BLUE CHAT 
(LARV1VOHA CYAN E A ) IN THE HAZARA DISTRICT. 

On the 20th of June, when searching for the nests of Larvirora brunnea 
(Tho Indian Blue Chat), a common bird up hero, I came across, under the 
following circumstances and much to my astonishment, a pair of Larvivora 
oyanea (The Siberian Blue Chat). I was seated among thick bushes on the Rido 
of a rocky and procipitous hill, whon I became aware of a small brown bird 
perched on a twig in front of me. At first I thought it was a female L . hrtin - 
uBUy but the sraallor size, the whiteness of the throat and breast, and the 
amount of rufous on the tail puzzled me considerably. While I waH looking 
at her, she gave a call note and presently hoaring a rustle on my right, I turned 
slowly round and saw not more tlfan 8 or 30 feet from me what I have little 
doubt was a male L . cyan* a. It differed from hrumiea in the absence of 
tho white supercilium and rufous breast, the throat being white and the 
breast a dirty huffish white. It also appeared smaller. In other respects 
it resembled brunnea . I had a good look at the bird through glasses, as well 
as with tho naked eye, before it was lost to sight in the thick cover below. 
For a week following I haunted the vicinity of the spot where I had chanced 
on these rare birds, but unfortunately without again seeing them. The pair 
must have nested somewhere on the hill. 

H. A. F. MAGRATH, Major. 

Thandiani, Hazara Dist., 2hh June , 1907. 

No. XVI. — THE ENEMIES OF SNAKES. 

The following was communicated to me yesterday by an officer Btationed 
here, and, as the incident strikes one as out of the common, 1 am sending you 
the description for record in tho Society’s Journal : — 

“ Our full grown Buff Orpington fowl was reported to me by my sweeper to 
be ill. I went and looked at it and found, to all outward appearances, the 
fowl was perfectly fit, but it seemed to have something wrong with its throat 
as it kept oh Coughing and I felt a hard substaooe in its crop. In the course 
of 28 hours it died, and I had it cot open and found in it a snake eighteen 
inohoslong” 

M. B. ROBERTS, Major, 

1-391A Garhtcal Rifles, 

LaKbdownb, Garhwal, U.P., 24 th June , 1907. 
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No. XVII.— DIFFBBENTIATION OF SPECIES. 

In taking up the eubjeot of Natural History generally, and of that part which 
deals with birds in particular, the budding naturalist must frequently be 
puzzled as to the reason why two birds, which resemble each other very 
closely in almost every detail, should be separated as two distinct species ; 
and then again, another pair, whioh even to his uninitiated eye appear quite 
different, are classed as one and the same bit d probably from two different 
parts of the country. 

In this respect, the Kaptores of India, perhaps more than any other family 
or order, produce the best example * to illustrate my meaning. In many cases 
the Falconidce undergo vast changes, from tho young to the adult plumage, 
but that is not all, for once a series is obtained showing the varied plumages 
from the nestling to the two-year-old and thence to the adult, tho problem 
would be solved if such were tho case, and even the novice would be able to 
see at a glance by comparing with Vie series, what he had got, but the trouble 
comes in when a nestling plumage, even, ia not constant, os in Buteo Jerox, the 
Long-legged Buzzard ; or again as often happens, two specimens ot tho same 
species are procured, presumably of the same age, but in one case the specimen 
has undergone a perfect moult into the next dress, wheieas the other only a 
partial one and still retains many feathers of the previous year’s plumage, and 
thus the two would present quite a different appearance to each other. 

To return, however, to my original discussion, ijb., the similarity of two 
distinct species to one another aud then again the difference in two others of 
the same speoies. If each of these local changes were to bo given generic or 
specific rank, there would, absolutely, bo no end to the numbers, but then again 
the question crops up, where and how is the line to be drawn ? As an example 
of the variable types of one species, let us pick out SfRornis chttla , the 
Crested Serpent Eagle. If eaoh variety of this eagle to be found in India was 
to be classed as a distinct species, as it formerly was, wti should have at least 
five extra species in this one alone. Apart. from the difference in size between 
the Northern India type and that of Ceylon and Southern India, we find vast 
changes also in plumage. To take the typical form of S . che* la as found in N. 
India and the Himalayas, we find the following charade tidies ; Breast and 
fore-neck distinctly barred ; throat black, and in adults a single white bar on 
the tail (Blanford), Another, the common type found throughout India, 
known os S. mlanoii *, has either none, or very indistinct barring on the 
breast j very rarely any black on the throat and frequently two white bars on 
the tail. Another form (S. ruthsrfvrdi) has the barring on the breast as in 
typical £. dud o, but the throat dark ashy gray. Besides these there are 
other varieties differing in size and in plumage, passing from ot * plate to the 
other, till in parts there is no distinguishing one from the ♦ ther, and this 
being the ease, all these have been incorporated under the one main species 
Sjfdlomii checla, though the difference in size in some forms is a* much as 
six or seven inches in length, besides the varieties of actual markings above 
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referred to, to say nothing of the shades from the glossy dark brown or black 
back and almost ohocolate breast of the Himalayan variety, to the washed- 
out dull back and light brown breast of the S. Indian bird. 

In the above oaae, we find a great variety of birds differing in colour and 
else, which once had specific rank, now united under the one heading. 

So muoh for limiting Bpecies, and now let us consider the other side of the 
question. To do this let us go back, in the first instance, 10 the Hawk~Eugles 
( Sptzaeti ) The distinction between 8, ttepaltuis and £. helaorti seems so 
trivial that one wondeis what justification there is for giving each specific 
rank. Legge gives as a reason for the separation, the sise and robustness of 
the claws and toot ; but according to Blanford, two skins were procured in 
Travancore, which is quite out of the range of S. trepahtiw, of S. kelaarti, 
in which the claws wero not larger than those of 8 . nepalettm. In any case, 
1 would not lay tnnoh stress on a poiut iu whioh the difference is so slight ; for 
even in many birds, procured in exactly the same place, there might easily be 
a difference of a fraction of an inch in the length and thickness of claws. 

If the question of claws and au inch or two in measurement be dispensed 
with, we only have th? colouring left to contend against. In &. kclaarti 
the markings are more or less identical with those of &. nepahnsts, only 
leas pronounced, or in a lighter shade, and the chief .difference lies in the 
white bars on the breast feathers being intercepted by the shaft in one case 
and b?ing continuous in the other. If, as in tbo case of Spilortiis , the 
entire question of barring and colouring is not sufficient to separate the 
various types, why should such a very small diversity bo enough to Bep&rate 
8 , ri paleunis from S . kelaarti t Why should one not bo considered the 
Southern India variety of S. mpalmms or vice versa ? Such anomalies seem 
hard to explain. 

From this case to the next, which in times past has been the subject of 
much controversy, is only a step, but still the step is a long one. 

The Steppe Eagle (Aquila UfasciaUx) has been in turn confounded with The 
Imperial (Aq, heliaca), The l awny ( Aq t vindhiana) and even with the Large 
Spotted Eagle (.4q, mucuiuta) till Messrs. Brooks and Anderson finally stepped 
into the breach and solved the problem. 

In the days when Aq. luf'amaia was considered only a phase of the 
immature plumage of Aq. htliaca, it is strange that it never struck anyone 
to pause and consider why thero should be such au euormous proportion of 
birds m immature garb to tbose in adult dress. Taking the dark, almost 
black, plumage with the buff head and white barred tail as the type of the 
adult dress of -Aq. hcliaca^ we find the species fairly well distributed, but 
by no means oommon anywhere, while during the winter the Steppe and the 
Tawny are by far the commonest eagles in N. India at any rate, and to 
•very one typical Imperial in adult plumage one sees during a day's shoot, at 
least 15 to 2>) H Steppes*' will be seen. 

Should there be such a preponderance of birds in immature garb over 
those in full adult plumage, is a question that would almost naturally oeenr 
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fco ouo, and the answer wonJd be no ; it should bo just the other way about. 
This fact alone should have decided that there was something wrong. 

The Steppe in most cases is oertainly Imperial Eagle size and resembles the 
immature plumage of A . heUaca , exoept that in the latter the breast is striated, 
which is never the oase in A, bifasciata. The separation of those two is, no 
doubt, reasonable ; for though resembling each other in tho young plumage, it 
is there the resemblance ceases and A, Ufamata never beromes dark like 
the adult heUaca. 

The excuse for the lawny and tho Steppe being taken for different phases 
of each other, is justifiable, except for one important structural difference, viz., 
the nostril, as otherwise they resemble each other very closely in colouring, 
habits, flight and even their call. Avery distinctive feature of A . bifusciata 
is the two bars on either wing, formed by tho white tips to the secondaries 
and greater coverts and conspicuous in most specimens, even at a great height 
up, but unfortunately this feature is not constant, I have seen specimens in 
whiok the secondaries and coverts themselves wore so light and fad(d, bleached 
perhaps from exposure, that the white tips were hardly noticeable and tho bars 
very indistinct, if traceable. Then, again, a Tawny Eagle will often bo found 
to have light tips to the coverts, forming a hazy bar on the wing, not at all 
unlike that of A. bifa*ciata. If this were all the difference, viz., the white 
bar and size, for the Steppe is usually bigger than the Tawny, they might safely 
be classed as ono species, one being resident in India and tho other a winter 
visitor from the north ; but the difference in tho shape of the nostril must keep 
them apart, but strangely enough here too the characteristic is not constant. 
Some specimens have the long ovul, like A. heUaca ; others again with tho line 

on the outer edge broken in the centre, thus ( ^ ; some are broader at the 

lower end than at the top, thus j N or even vice verm, but though varying 

in detail, the actual long elongated oval remains more or Iosb the same and can 
never be taken for the almost round, though still higher than broad, nostril of 
A. vindhtana. 

Yet this point was soemingly not taken into account when A. bifatciata waa 
considered to bo a phase of A , vitidhiana , 

The young plumages of A, vindhiana are so very variable and in many 
oases seem to pass into those of A. bifusciata or those of the latter into those 
of the former, that to take one for the other, without looking at the nostril, is 
quite excusable, as one (A. bifasciata) might easily have been regarded as the 
northern migratory form of the other. 

However, the fact remains, that in the case where there is an important 
structural difference, the two species should have been considered as one and 
the sumo bird for a long time, whereas in another instance, where the chief 
difference lies in a minute brown-hair like line (the shaft) dividing »he white 
baud across the breast feathers in two, the point has been generally accepted 
as sufficient to separate birds and give specific rank ! 
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Time will no doubt revolutionize all our present standards, and birds we 
have hitherto considered as absolutely distinct species, will be found to be 
variable phases of one. and the same; and others, which we now consider 
simply local types, will be given specific, if not generic, rank, for there is 
undoubtedly much yet to learn with regard to even our commonest species. 
Orthodoxy in questions relating to Natural History appears to be a mistake, 
and many of our long-cherished illusions, based upon the precepts and 
theories of irrefutable authorities, crumble and fall to the ground year after 
year, and the more one sees of nature aud her ways, the loss inclined does 
one feel either to lay down standards for oneself, or accept thoso of others 
without due consideration, 

C. H. DONALD, 

Bhadarwa, 31 »t May 1907. 

No. XVTII. — A VISIT TO SOTTTH SENTINEL ISLAND. 

On February lfith I managed to land on the interesting and unfrequented 
island of South Sentinel in company with Mr. P. F. Wickham. The object 
of our visit was if possible to observe the nesting habits of the Pied Imperial 
and Nicobar Hackled Pigeons. 

I had obtained the young of both these pigeons on this island in March of 
the previous year, so felt confident we should get. the eggs. 

South Sentinel is a coral island about a mile long by half a mile broad 
Hituated in north latitude 11°, about 17 miles N.-W. of the Little Andaman. 
It is out of eight of land and a landing can only be effeoled in calm weather. 
The highest point of the island is only about 10 feet abovo high tide level 
and its centre is occupied by a swamp, the water of which is brackish. 

The whole island , with the exception of the swamp, is covered with dense 
foreBt, consisting mainly of mohwa trees (Mimutops littorali * ) with an under- 
growth of various smaller trees and shrubs. There is a well-defined sea fence 
along the shore consisting of screw pines ( Patulauun Bp.) and ffibiscuB. 

In places the mohwa trees are of very large dimensions, but are hollow and 
evidently long past maturity. It is in the hollows of these huge trees that the 
celebrated Robber Crab (Birgm latro ) makes his home. This small island is the 
only one of all the Andaman group in which this giant hermit crab is found. 
He is of a fine purplish blue colour and measures about 2 feet across (legs 
extended) and turns the scale at upwards of 51bs. He has no protecting shell, 
for the very good reason that there is no shell large enough to house him and 
like other hermit crabs he cannot make his own shell. He is nocturnal in his 
habits, coming out of his arboreal retreat shortly before sundown, and feeding 
on various jungle fruits. He is v au adept at climbing, but so far as my 
experience goes they feed chiefly, if not entirely, on fallen fruits. Some 1 
kept in captivity were very fond of ooooanuts and papayas. 

They have two unequal very powerful nippers, and woe betide the incau- 
tious person who allows the animal to close them upon bis finger, for he will 
26 
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oertainly lose it. One l captured took a firm grip of a boat’s cushion, and as it 
could not bo itiduo»d to let go, it was placed on board the launch in possession 
of the cushion and only relaxed its hold 2 hours afterwards l 

We found the island swarming with the 1 ied Imperial Pigeon ( Hyristioivora 
bicolor) and it was not long before we discovered a nest containing a single 
fresh egg, followed by many o hers. Altogether we found some 60 nests 
containing each a single egg, some fresh, some moro or leas incubated. 

The nests wore not, as a rule, closo together. They wore placed near the 
tops of small trees or on the lower branches of big ones, usually about 26 feet 
from the ground. One nest I found was only 10 l'eet from the ground, but 
this was exceptional. 

The nest is the usual flimsy platform of sticks through which the egg is 
usually visible from below. 

The eggs are of course pure white, generally rather elongated ovals with a 
fair amount of gloss. The measurements are as follows : — 

Longest egg 1*0 1* x 1 *26" 

Shortest „ 1*07" x 1*20" 

Wean of 28 eggs 1*80' x 1 24'* 

Catenas nicoburiea (the Nicobar Hackled Pigeon) was also breeding on the 
island, but in comparatively small numbers, and we only succeeded in finding 
two nests similar in structure and position to thosr* of Afyrhtic/vora . They too 
contained a single egg each, quite fresh, very similar to those of the Pied 
Imperial, but slightly larger (average 1*92" x 1*32"). The /resit egg of Calonas 
may, moreover, be recognized from that of Myrislirfvora by the colour of the 
membrane underlying the shell, which imparts a delicate purple tmge to the 
egg of the former, that of the latter being pure white or faintly yellow. 

Other birds observed on the island were : Eaucvs mvgniroatris, Leptercdius 
aaaar, Ualia'elus Isucogaster, Pateoittif magnirottrh , Etltium ulbtyularc, JUutcitroa 
grisola , Aracnecthra andamanica and a rail of sorts, probably Bypotanidia 
obscurtor. 

The only other inhabitants we saw ou South Sentinel were the following 

A flying fox ( Ptcropus nicobaricus). Very numerous, 

A monitor lizard (Varanus salmtor), Also common. We captured one large 
specimen 7 feet in length. 

Also tree lizards (? Goniocephalus) and skints. Very numerous. 

The common edible Turtle. These animals literally swarm round the island, 
coming on shore in the evening to lay their eggs, which may be dug up in 
numbers from the nest h« les in the sand. 

Wo secured one fine and large turtle as he was trying to escape from the 
•hallows, and turned him on to his back. Eventually, however, we had to let 
him go, as we had no room for him in the boat. 

B. B. OSMASTON, LF& 

Poet Blau, Andaman Islands, 

June 1907. 
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No. XIX.— EXTENSION OP THE HABITAT OF THE SAND SNAKE 
( PSAMMOPttlS LEITH 11). 

Tbe habitat of this uncommon (make, as far aa was known when the third 
Volume of Mr. Bonlenger’s Catalogue appeared in 1896, was Bind, Cutoh, 
R *jputana, and Baluchistan. On the 3rd December 1904 I obtained a good 
specimen mar Rai Bareilly in the United Provinces, and to-day I have received 
the skin of another specimen from Major Magrath, 6l»t Sikhs, who obtained 
it near Thai! Fort on the N.-W. Frontier (altitude 2,000 ft.). My specimen 
was a perfect female adult, 2 feet 1 jj inches long, the tail measuring 7$ inches. 
The ventrals and suboaudals wore 170+95. The anal entire. It was typical 
in every way. It contained a mouse 41 in gaBtro." 

Major Magrath’s specimen I have identified from the imperfect skin, It is 
an adult with the anal entire, and tbe ventrals 172. The tail is absent and the 
head shields also wanting. These characters, howevor, do not affect the 
diagnosis. In both these specimens the belly is creamy white laterally, with a 
saffron band occupying the median third of its breadth. r lhis band is well 
defined by a series of red spots, or lines. 

F. WALL, Major, c.m.z.h., i.m,s. 

Dibrugaku, Assam, 25f7* May 1907. 

No. XX. — THE PRAYING MANTIS. 

Mr A. A. Dunbar Brander, in Miscellaneous note No. 1 on page 1013 of 
Vol. XVII, tells us of a Mantis which ** shed its skin like a *nake and then pro* 
ceeded to eat it, commencing at the tail,” and he asks tho reader to let him know 
if this prooess has been previously remarked with regard to the Mantis. As to 
the first part of the process I am able to answer in the affirmative, having ob- 
served the shedding of the skin last May, It seems to be a long established 
fact that the larva* of tho Mantidm undergo several successive moultings, and the 
insect, Mr. Dunbar Blunder is speaking of, was no doubt a larva. How often 
the different species are shedding their skins and at what intervals, I am unable 
to say. I have been observing a larva since the middle of May when it shed its 
skin for the first time in captivity. Since then no moulting has token place and 
I am still waiting fora further development. As to tbe second part of the 
prows*, eft., the Mantis eating its own skin, I did not notice anything of the 
kind, and I doubt very much whether the larva* will do it if they get some** 
thing better and more substantial. I find my Mantis to bo very voracious ; of 
about ten flies it gets every day nothing is left, not even the wings. In 
May I kept several together in the same glass-case and I did not supply them 
with food. The Consequence was that very soon they engaged in a desperate 
combat, not leaving off fighting till the strongest of them had succeeded after 
a few days in killing and devouring *il the rest. Nothing seems to equal the 
ferocity of these animals. 

E. BLATTER, S. J. 

$t. XArumVi Collrgk, Bombay, 

10 & July 1907 . 
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No. XXI. —VIVIPAROUS HABIT OP THE FALSE HIMALAYAN 
VIPER (PSAMMODYNASTES PULVERULENTUS). 

A nioe female speoimen of this snake caught in Dibrugark was brought to 
me on the 6th of May, It appeared to me obviously gravid, and was kept in 
anticipation of future events. 

I have been mistaken so frequently in my diagnosis of pregnancy, finding 
in some specimens the obvious distension due to nothing but fat, or in other 
cases to masses of tapeworms, that as time went by and the specimen refused 
food, and looked thinner, I resolved to convert it into a Museum specimen, 
and she was consigned to the spirit bottle on the 6th J uly. 

On cutting her open to my great disgust l found 3 fully formed young in the 
abdomen, and 3 unfortilised eggs. 

The young wore so far doveloped that I think it extremely likely they would 
have been born within a very few days. 

They were perfectly formed, in colour they were as well marked as the? 
mother, and they were perfectly ready to caBt their skins as these peeled otf 
with ease. Added to this it was very apparent that tlio embryo nearest the 
cloaca! opening had struggled within the mother in a vain endeavour to escape 
when the mother was drowning. 

I believe it is not known that this species is viviparous. 

The young I could not sex with certainty. They were examined in other 
respects however successfully. The eye was very largo, being in its hori- 
zontal diameter one-third longer than its distance to the end of the snout. 

No. 1. — Length 6" ; ventralsand Bubcaudals 169+59 ; 22 intervening between 
the navel and the anal. Loreal divided 

No. 2, — Length 5 J w ventrals and subeaudals 167 + 60 ; 21 between navel and 
anal. 

No. 3. — Length 5|". Ventrals and subeaudals 168+-67 ; 23 between navel 
and anal. 

This last was a light specimen, It had two lateral light bands, the upper 
involving the 4th, 5th and lower half of the 6th rows above the v.entrals, the 
lower edge of the ventrals, and the lower half of the ultimate coBtal row, A 
narrow pnstocular oblique streak on the temples, A dark narrow subterminal 
ventral line on each side of the belly. 

The mother measured 1 foot 9 inches, of which the tail was inohea. 

The ventrals and subeaudals were 169 + 64. 

F. WALL, Major, c.m.z.s,, 


.Diurcgaxih, Assam, 

m July 1907. 
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No. XXTI.-REMAR&S ON THE EMBRYOLOGY OF A SNAKE. 

It has been my good fortune this year to acquire snake's eggs with the 
embryo in a very early stage of development. Doubtless the ontogeny of 
ophidiaus has been worked out before by men of much greater ability than 
myself. I have, however, never seen any account of the development of the 
snake, and have tried unsuccessfully for some years to see the embryoB in a 
very early stage, I hoped, if I could get them early enough, to be able to 
throw some light on the phylogcny, through studying tho ontogeny. 

The youngest embryos I extracted from eggs believed to bolong to Tropido - 
notus atolatun and when unravelled measured only 1^" in length. The hatch- 
lings of this snake I know to be from to 6$" inches long, so the length of 
these embryos show they arc in a very early stage of development, still they arc 
not young enough yet to satisfy me. The following points arrested my atten- 
tion. Tho head posteriorly has a large swelling (the primary cerebral vesicle) 
denoting the early development of the brain. This is, at this stage, a single 
rounded eminence. Later it is divided by a median sulcus into two (fig. II). 
The eye is largo, and the pupil discernible. The upper jaw is fully developed, 
but the lower, which is developed like the upper from tho first gill arch, is in a 
very rudimentary state (see fig. F 2). The mouth is very large. No trace of 
an external ear orifice can be discerned. Only one gill arch is present, and 
there are no branchial clefts or fringes. The heart is large, and could be seen 
pulsating for a long time (half an hour) after removal of tho embryo from 
the egg. The two auricles and the single ventricle are very apparent. I was 
much disappointed to find no trace of either fore or hind limbs. 

Figures G, H and 1 are from a larger embryo measuring 3 inches. Here 
the lower jaw is properly developed. The pupil and iris are distinct, and the 
primary cerebral vesicle is relatively smaller, and has become divided mesially. 
The genitals in the males are relatively long, and are quite external. At what’ 
date they become ensheathed I have not yet been able to discover, but it is 
late during life within the egg. 

Figures A to F shows successive stages in development. 

A. The foetus in membranes. 

B, The foetus still in membranes the head freed. 

G. Membranes peeled off, still partially adherent (a). 

D. In profile showing spiral form of body, 

E< Head seen three-quarter view ^with large cerebral vesicle on top, 

F. Foetus unravelled. 1, The primary cerebral vesicle. 2. Rudimentary 
lower jaw. 3, 4, 6, Heart. 
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G. H. Haad of another more advanced embryo (enlarged.) 

I. The eame embryo aa G. & H. shown life siee lying in its membranes. 


T A 







F. WALL, cmzs., Majoe, i.ma 

Dwkugakh, Assam, 

28 th May 1907. 


No. XXIII.— NOTES ON A SOCIAL SPIDEB, STEGODYPHUS 
SARASINURUM, Kaebch. 

The genus Stegodyphue belongs to the family Brenda, which latter is 
divided off from most of the Indian Arachnomorph® by the possession of a 
eribellum and its complementary organ the onhimUtrum. To save a special 
reference to those unfamiliar with the anatomy of spiders, it will not be out of 
place to state that the eribellum is a spinning plate placed immediately in front 
of the spinners, and caluw'strvm is a term applied to a single or double row of 
short hairs on the protaraus of the fourths pair of legs. The organs are peon* 
liar to a group of Arachnomorph® including the Ereeidm, and one organ is 
invariably accompanied by the other. 

Slsgodyphue earasinorum is a social spider. The members of a colony 
build a large saccular web mixed with oval passages, somewhat after the 
pattern of a sponge, of a special dense texture. The special organs above 
described are no doubt particularly useful for weaving the peculiar web. 1 he 
spiders may be seen rapidly moving the hind pair of legs back and forwards 
aoross the spinning mammiQ® and the eribellum, and turning out the peculiar 
texture of web, of which their cities are constructed. 

The outside of the web is very viscous and even powerful insects can rarely 
win free once they have struck it* 
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The spiders themselves are rarely soon on the outside of the nest after its 
completion, nnd one ha* to tear it open to find them within. The spiders are 
greyish and 1 he adult# are of small siae ; tho total length of the male being 
0 mm, and of the female even only 10 mm. 

Yet large insects succumb to them, and I have rocently found, ou n group of 
webs, several specimens of the Bomba} locust- Acritlum $ucciuctum (a swarm 
of these locust* visited this place about a month back), some large and tough 
rose and other chafers and aculeate hymenoptora (too far damaged for identi- 
fication) of considerable size. 

Now these insects are far larger (the locusts are over two inches long) and 
infinitely more powerful than the spiders, and the latter are by no moans 
formidably armed. 

I believe, however, that the spiders do not attack their victims while still 
alive. I have never actually been able to observe cue feed- 

f A iug, but they certainly do not, like soli » ary we b* dwellers, 
rns h forward ab soon as an insect is fast in the snaro. I 

have seen several insects struggling on tho web and yet 

not a spider appeared. Again 1 found a rose beetle so ©n- 
/ '} tangled that it could not move, and indeed I in agined it 

vlilMII / was dead until 1 had freed it of the sticky threads, and 

yet it was absolutely untouched by the spiders. It may 
therefore be inferred that they either allow the trapped 
insect to die, or, at least, wait till it is quite helpless from ftarvatiow, before 
they start operation*. This would be specially necessary with stinging hymen- 
optera, as the sting could easily pierce through the swathing thread, and the 
spider is not armoured in any way. 

The colonies are built usually on shrubs not more than B feet above the 
ground level and at the ends of branches In exposed positions. One I have 
particularly observed in the compound of the bungalow I occupy here, is on a 
bush of Lager$trmwia itidica just now out in flower and attracting many 
inseots, so that no doubt tho colony is enjoying high living. 

SttgodyphuB earaeinorum has a wide range, as I have found it common in 
Qanjam as well as in the lower portion of Coimbatore in the Madras 
Presidency. 

A description of this species will be found on pages 209-210 of the Volume 
on Arachnids (B, I. Pocock) in the Fauna of British India Series, 

Dkhiu DOT, 0, B. O. FISCHER. 

17 th July 1$0?. 

No. XXIV,— NATURAL I*A,YEB1NG OF DESM0D1UM 
nUORFOLtUMt G. Don, 

Recently, when on tour in the North-West Himalayas, one of the students 
at the Debra Foreet College (B. M, Warde) drew my attention to a shrub of 
UUqfoUum about six feet in height, one branch of which was 
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curved back to the ground, and there the tip had taken root and a new erect 
shoot, about a foot long and bearing several leaves, had sprung up. I cannot 
find that such rooting of the tip of branches, common enough in some plants, 
has been previously recorded for this species or indeed of any Indian Des» 
modium, 

1>ghka Bun, C. E. 0. FISCHER. 

nth July 1907. 

No. XXV— ABERRATION!** SCALES^F REGROWN TAIL OF 
AGAMA TUBEliCULATA , Grey. 

That lizards have the power of regrowing a lost tail is of course well known, 
but it is perhaps worth whilo to record that in the case of Afjatnu tuherculata 
the regrown portion does not present the normal arrangement of scales. 
Normally the scales of the tail are regularly verticillate, but in two specimens 
(both g ) secured in North-West Himalayas the schIgb of the regrown portion 
were irregularly imbricate, contrasting sharply with the undamaged part. The 
tail apparently does not grow again to its full size, as in both the above speci- 
mens the tail boro a much smaller proportion to the lougth from snout to Vent 
than was the oase with perfect ones. 

Dehka Dun, C. E. C. HSCHER. 

15 Ih July 1007 . 

No. XXVI.— NOTE ON THE BREEDING OF SNAKES IN CAPTIVITY. 

In continuation of the Note on the above subject printed at page 808, Vol. 
XVII, of the Society's Journal, the following may be of interest. 


From the table it will be seen that 4 cobras have presented us with eggs, 
during the month of Hay, and two Russell’s vipers with young ones, in June 
or J nly. This corresponds with the usual times previously reported. 


Bugtf»t«rcd 

Number. 

Kind of 
Snake. 

| 

Date of arrival. 

Number <rt«*gK and tfatu. j 

From what 
p)aoa received. 

462 

Cobra ... 

14th April 1907... 

16 on 18th May 1907. 

Khandwa. 

454 

Do. 

18th 

18 on 10th „ ... 

Do. 

460 

Do. 

29th „ 

12 on 22nd „ «». 

Do. 

465 

Do. ... 

10th May 1907 ... 

16 on 18th „ ... 

Do. 

114 

R. Viper... 

6th Match 1907. 

16 young ones. 

18 alive, 3 dead, on 
17th June 1907. 

Kirkee, 

115 

Do. ... 

4th June 1907... 

Aborted 39 eggs with 
one full grown em- 
bryo on 5th July 
1907. 

Khandwa. 
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Though every eare was taken of the cobra eggs, none of them hatched out. 
One, which was opened, contained a half-grown snake, the heart of which 
continued to pulsate for about an hour. 

The Russell’s viper, which had been in captivity for a little over 3 months, 
gave birth to 16 young ones, of which 3 were dead. The other viper aborted 
on tho fifch July, producing 39 embryos in ill-formed oggs. The membranous 
covering of the eggs was very thin and transparent, showing tho immature 
vipers coiled up inside them. It will be seen that two of the 3 dead ones of 
the first batch are also not fully formed. One is not properly uncoiled, the 
tail half nearly of the body being still attached to the neighbouring coil. 
Tho other, though apparently fully formed, shows about two inches of the 
duofc, which in tho ogg connected the yolk*sac with the intestines, still attached 
to and entering the body about one inch in front of the vent. 

A sequel to the above may be seen in another bottle. The 13 young vipers 
were kept together in one box. A fow days ago, one of the larger ones at- 
tempted to swallow one of its companion’s bead first and choked itself in con- 
soquouce. As the engulphed snake showed slight signs of putrefaction when 
found, it is probable that it was dead before its neighbour tried to swallow it. 

W. B BANNEltMAN, Lt.-Col., m.d., *.m 
B o. lUOT. Laby., Pakkl, 2 2nd July 1907. 


No. XXVI f. — PECULIAR PROGRESSION OF A COBRA {NA1A 

TRtPUDlA NS). 

Mr. Barton Wright has written to our Society on tho peculiar progression 
of a cobra he flushed, and pursued in the Madura District, whioh he says 
" moved along like a huge caterpillar, hunching his back, and then using his 
head os a fulcrum to draw himself along.” 

it took refuge in a hole, was dug out, and when dislodged repeated the same 
extraordinary method of locomotion. 

MB*— It is difficult to account for this strange behaviour, which, as far as 
I am aware, has not been reported before so far as the cobra is concerned. 
AH I have seen moved in the orthodox anguine fashion, viz., by a series of 
alternate, bilateral, horisontsl, undulations, so # tbat the whole belly is parallel 
to the plane traversed . 

ft occurs to me to wonder whether this was a normal effort evoked in des- 
perate attempts to hurry, and escape, or whether it was the outcome of some 
grievous bodily hurt, whioh had rendered ordinary progression impossible, 
this strange suite having been acquired in oonsequenoe. 

It is, however, significant to note that precisely the same movement has 
been observed in other si akes, and what is possible for one animal seems 
likely to be repeated by another of similar bodily conformation. Miss 
Hepiey in hot book on muUm» (p. 184) nys : “ Tlw blaok make of Ans- 

' • ' n, , 
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tralia (ffoplocephalue pswdechie) moves m pur wit or escape (the italics are 
mine, F. W,) almost like leaps. The reptile rapidly extends itself to full length, 
then brings up its posterior portion in a loop, and so springs forward again/* 

F. WALL, Major, o.m.z s, 

Dibbugarh, Assam, 23rd July 1907, 


No. XXVIII.-— VERNACULAR NAMES OF SOME INDIAN DUCKS. 

Mr. P. R. OadelFs note under the above title in our Journal (Vol. XVII, 
p. 1028) prompts me to add the following local namos in uso aboul Fysabad : — 


Red-orested Pochard (Netta rttfina) $ 
Do. ? 

Red-headed Pochard ( Nyroca/erina ) 
White Eye Pochard ( Syroca fcrruginea) 

Pintail ( Da/ila acuta) 

Gadwall ( Chaulelaemm strepvrus) 

Shoveller ( Spatula efyjmta) 

Brahminy duck ( Caearea ruUla ) 
Garganey ( Querquedula eirc/a ) 

Common teal (Nettim crecca) m« see 
Cotton teal (Nettopus Coromandel i anus) 


Lai sir, 

Maidi. 

Tilaira. 

Boora. 

Pasbar. 

Myle. 

Pan pan. 

Chakwa Chakwee. 


| • Pataira. 

... Dfirrfi and Keeun 
Keouu. 

These names were all applied to these ducks on Parbatty Jheel, My mallah 
was a very knowledgeable man on the subject, and recognised each species 
with great accuracy during flight, and when brought to bag, 

8ome of these names did not tally with those in nBe on other Jheels, and 
this would imply that the names in some cases are extremely local. I believe, 
however, that this want of corroboration was more likely due to the incompe* 
fcenoy of many of the mallahs to recognise the speoies, many being too apathetic 
to care, so long as the sahib got sport, and retrieved his cripples. 

My mallah did not discriminate between the garganey and the teal, and 
seemed surprised when I pointed out the differences, which he accepted with 
doubt at first. 

F. WALL, Majob, uu., c,m.z.b. 

Dibbugarh, Assam, 2 3rd July 1907. 


No. XX1X< — FRESHWATER SHELLS. AN APPEAL. 

Sir, — It is sincerely to be hoped that Mr, D&lgliesh’s interesting paper, which 
appears in this number, will encourage members, in all parte qf the country, to 
go to the very small trouble that ir required to send us along any freshwater 
shells they may come across, snd so enable ns to make a sort of " Survey ” of 
them throughout India and its dependencies. This may seem at first sight a 
somewhat unnecessary proposal, but the faot is that nearly all freshwater 
shells are very widely distributed, and are also specially liable to considerable 
variation, due no doubt to the ovtreme variety of conditions under which they 
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exist in different localities within their range. The result of this is that a 
multiplicity of specific names has from time to time been given to many shells, 
and thiB confusion can only be removed by the careful examination and com- 
parison of specimens from all parts of the range of each species. 

These remarks apply more particularly to every kind of Limner, a (the 
fragile-shelled pond snails) which can be found in almost overy river, tank, 
pond, ditch or even puddle throughout the country, and in a less degree to the 
different kinds of freshwater mussels (/ mo) and the variable, large, black 
Bpecies of Melania found in Cachar and those parts. 

The material at the British Museum is not nearly extensive enough to 
really arrive at a solution of the questions of what Bhould rank as recognised 
species, and it is only by the help of the members of such a Society as ours 
that material can bo accumulated to enable conclusions to be drawn. 

If members will send us the specimens, we will pass them on to the British 
Museum to bo worked out. Many volumes of the series of handbooks on the 
" Fauna of British India” have now been published, and in the last we are 
informed that one on the land shells is in active preparation. Compared with 
the freshwater shells, the land shells, with their enormous vanety of species 
and forms, would appear a far bigger job to tackle, but it is indicative of our 
ignorance of the freshwater shells that no one has l een foui d to undertake the 
task of classifying and describing them. 

Even if there is no general response to this appeal, as has so often been the 
disappointing result in similar cases, it should be borne in mind by every 
member throughout the country that his individual contribution will be none 
the less valuable, and may even be of the greatest assistance in deciding seme 
doubtful point. 

Nearly every member of the Society, even in the most desert tracts, has 
some bit of running or stagnant water in his immediate nei^hbouihc< d and 
snipe and duok shooting take many to the vicinity of jhils and moist places. 
I hope therefore when you do come across pond snails and riv* r n ussels. you 
will remember us and pop some shells it to an empty match box or cartridge 
case, where they will be safe with a plug of gr o»s in the end to prevent them 
falling out, till they can be treated with a couple of minutes in boiling water 
and the animal removed. 

We do not want dead shells if live ones can be obtained, and the pond suail 
is not a lively customer that requires a lot of catching 

Above all remember that the record of accurate locality is of almost equal 
value to the shell. 

Karachi, 2nd Augu$t 1907. E. COMBElt. 

Ho. XXX. — NOTE ON EFFECT OF STRYCHNINE POISON ON 
WILD DOOM. 

In ilia Nimv Dietriot of tho Central Province# wild doge hive been exoep. 
tionally aumeroue of late year*, doing uo end of damage tv game, and ao far 
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as my experience goes, are becoming daily bolder and more fearless in their 
relations to human beings. An attempt is being made to reduce their numbers 
by arming some of the more reliable forest subordinates with Snider muskets 
for the destruction of these pests. In this way in the last three years an 
average of about 20 dogs per annum has been accounted for, but all to no 
purpose, for tbe numbers are undoubtedly increasing. 

During the month of March this year the dogs began to turn yieir attention 
to buffalo u kills ff tied np for tiger. In this way I lost two “ kills ” within a 
few days. It then occurred to me I might turn this new feature to good 
account by keeping by me a supply of strychnine poison. 

I at once wrote to Messrs, Kemp & Company of Bombay and obtained a 
supply of strychnine. I have not tasted it myself but I have no reason to 
suppose it is not what it is intended to be ! I did not have to wait long before 
a chance arose of using it. On the 18th April I had a panther kill and on the 
morning of the 18th, when I arrived at my camp at Chickdaria Forest Village, 
I was brought word that tbreo wild dogs were on the kill. I immediately pro* 
oeeded to the spot in time to see three dogs slinking off into the jungle. On 
examining the kill, I found the head and shoulders of a small *' boda” remain- 
ing. I thereupon cut gashes about six inches long and two inches deep in tbe 
fleshy parts and inserted into these outs 11 grs. of Btrychnine. I then left the 
kill at about 10 a.m. and did not return to it again until 5 p.m. On ray 
return there was not a vestige of the kill remaining ; it had been completely 
eaten up. The next thing to do was to look for dead dogs, but a close search 
round the kill only produced two dead vultures. 

I then moved off towards a tank which contained the only available drink- 
ing water for animals for several miles around. I thought I might possibly 
find some dogs near the water. About 4 mile from the * kill ’ and close to the 
tank I was assailed by a terrible odour, and looking about came upon the fresh 
vomit of a dog or dogs and the next moment saw half a dozen slinking along 
to the tank to drink. An unsuccessful shot at one of them dispersed them. 

In the end I found nothing more, and the total result of the 1 1 grs. of 
strychnine was one wild dog vomit I 

The next morning a better chance came, I was about to march when a 
noise, which I took to be that of a bear, caused me to run off in the direction it 
came from, taking my rifle with me. Not one hundred yards from my camp 
I came across a young doe nilgai uot yet dead, but already the dogs had begun 
their horrid meal. The sight was gruesome* and I quickly despatched the 
groaning animal. This was an opportunity not to be missed, a perfectly fresh 
kill and hardly touohed. While sending off for the strychnine I sat np over 
the kill with ray wife, who was fortunate in polishing off an old dog which 
teffam4d in the meantime for a meal. 

It is as well to note the site of the kill, which was that of an ordinary 
country tat about tl hands in height. I determined to do the work thoroughly 
this time. I therefore cut long deep gashes all bver tbe body, head, neck 
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rump, thighs,— in foot everywhere where there was plenty of flesh* This I did 
on both sides and into each out I sprinkled 4 to 5 grs, of atryohnine, closing Up 
the out again carefully. In this way I distributed 104 grs. of strychnine in 20 
to 25 long deep outs all over the animal. I then left two men in charge with 
strict orders to watch the kill and not allow any birds or animals to come to it 
until night time. 

I felt sure,l was going to bag the whole paok this time. The next morning 
1 was unable to go myself, but the news was brought me that the *' kill ” bad 
been eaten up, and the only thing to be found was one dead hymns ! I could 
hardly believe the report ; I therefore sent my own shikari to hunt the jungle 
all round, and the following day I myself went to the spot. There was no 
doubt about the truth of the report, there was not a vestige of the nilgai to be 
found, not even its hoofs. The dead hyaena was within 10 yards of the spot 
and two or three vultures, but nothing else. Th*> jungle for half a mile round 
was searched, but not a dead dog was to be found though their vomit was oome 
across. 

If those who have waded through this long story so far oan explain this 
phenomenon I shall be extremely grateful. Obviously the hyaena could not 
have eaten up the whole nilgai. What happened to the dogs ? Did they go off 
and die in holes far away ? Or are they immune to poison? Is it possible to give 
too much poison, if so what is the correct amount ? I cannot find the answer 
to this riddle. I throw out a suggestion, not roy own — do the survivors carry 
off their dead and bury them ? This is not Buch an idle question as it may 
seem* A sportsman shooting in this district this year compared notes with me 
and told me that he had also tried poison, strychnine and arsenic, and bad seen 
one young dog die, whereupon its mother appeared aud tried to drag it away. 

If this story serves to elicit replies from other sportsmen, with proved 
methods of using poison to exterminate wild dogs, the present failures will not 
have been altogether in vain. The matter is an important one in the interest 
of sport. I may add that the dogs in this district are becoming so fearless 
that only this last month a Forest Guard was able to kill one with an axe. 
The brute with several others was actually coming to attack him. 

D. 0. WITT, 

Khandvva, 2 W June 1907. Dy. Conservator of Forests. 

[The above was published in the Indian Forutor for July 1907,^01. XXXIII, 
No. 7.— Eds.] 
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PROCEEDINGS 

OF THE MEETING HELD ON 26th OF JULY 1907. 

A meeting of the members of the Bombay Natural History Society took 
place at the Society's rooms on 26th July 1907, Rev, F. Dreokmann presiding. 

The election of the following 28 new members since the last meeting was 
duly announced : — 

Capt, 0. O. Murison, LM.8. (Sukkur, Sind) ; Mr. Evan Evans (Dibrugarh, 
Assam) ; Lt.-Ool. W. A, Watson, C.l.E. (Agar, CJ.) ; Mr. H. J. Hoare, I C.S. 
(Indore, C.I.) ; Mr. G. B. F. Muir, I.C.S. (Fatehgarh, U.P.) ; Major C. Archer, 
O.I.E. (Quetta); Rev. Mr. Duncan Dixey, O.M.8. (Quetta); Mr. H. C. H. 
Cooper (Quetta) ; Mr. T. Char (Quetta) ; Mr. G. Frost (Quetta) ; Rev, Mr F. 
Lawrence, C.M.S. (Quetta) ; Khan Sabeb Ardcshir I>. Mar kef* (Quetta); Khan 
Bahadur Burjorji I). Patel (Quetta); Mr. W. R. 8. Porter (Quetta); Bhai 
Sadhu Sing (Quetta); Major F. C. Webb Ware, O.I.E. (Quetta) * Major A. 
MeOonaghey (Quetta) ; Mr. J. A. 0. Kiddle (Hminelongyeo, Papan, Burma) ; 
Mr. D. N. Wadia, M.A. (Kashmir) ; Mr. Stephen Cornelius (Mahim, Bombay) ; 
Mr. G. 0. Howell, I C.S. (Nag-ir Kulu, Punjab); Mr. S. V. Shevade B.Sc. 
Pusa. Bengal) ; Mr. R. 0. H. Mohs King, I.G.S. (Saugor, C.P.) ; Mr. R. J. 
Angus (Calcutta); Mr. C. 0, Inglis (Mirpurkhas, Sind); Col. P. M. Ellis, 
R.A.M.C. (Quetta) ; and Lieut .-Col. T. J. O’Donnell, D.8.O., R.A.M.C (Quetta). 
CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary acknowledged receipt of the following : — 

Contribution. Description. Locality. Contributor. 

Eggs of Coturnitc oommu- Punjab Mr. S. M. Morris. 

nis. 

Halcyon smyr- Do. Do. 

ns n*i*. 

Stops bahkam - Do. ............ Do. 

wna. 

JDioruru* atsr. Do. ... . ...... Do. 

2 Skins it skulls of Wild Cyon dekhenenxis Jalawar, Rnjpu-Oapt. L. 8 Fenton. 
Dogs 9 £ I tantt * 

2 Ski ts & skulls of Wild Cyon dukhunensis Mandla, O.P Mr. H. F. Doll, I.C.S. 

Dogs. | 

A pair of flume's Bosh Mier op e r d im Gauripur, Assam, Mr. A. M. Primrose. 
Quail. manpuronsh. 

1 Corncrake Crem p*atensi$ ... Khor Mu pa, Per* Maj. P. Z. Oox. 

Bi»n Gulf. 

1 Spotted Crake Porzana marietta Do. Do. 

Borne Rata.. . ... Konkan «... Rev J. H. Lord. 

X Snake * & >*g y l op hi s Bombay Col. W. i*. Bannerman, 

amicus. | I M.S. 

1 Snake (jut) Viptra ru»s*lUi. Kotagirl Mr. A. M. Kinloch. 

£ Snakes. Conte $ angusti- Malakhand 8ir A. H. McMahon. 

| cop*, I 

2 Eggs of the Himalayan T$tra o g all us Gilgit Do, 

Bnow Cook. Mmafaysnsis. j 

1 Crocodile Qnv ) ......... Crocodzius pains - Cochin .....Mr. G. M. Wise* 

Ms. | 

2 Snakes ....J •••••• Tuticorin.. ......... Mr. 0. E Rheniua. 

Skin of a Snake. Zamews diadama . PaUnpur Col. G. Hyde Cates. 

2 Skin* of Yarkand Oat. Petit ska>t>ia ua... Kulu. Punjab. ...,.Gml. W. Osborn. 

ft Bata... Pipistrelles ab- Gauripur. Assam Mr, A. M. Primrose. 

1 ramus. 1 • 
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Minor contributions from Mr. T. H. Moore, Mr. C. E, 0. Fischer, Mr. K. R, 
Williamson, Mr. E. C. B. Acworth, Mr. R. P, W, Strong, Mr. S. D. Smith and 
Mr. 0. Gilbert. 

CONTRIBUTIONS TO THE LIBRARY. 

Cattle of the Bombay Presidency, by Major F. Joslen, C.V D. From the 
Agricultural Department. 

Fauna of British Indifl Series, Butterflies, Vol. II, by Col. Bingham. From 
the Author. 

The Kingdom of Man, by Professor Ray Lankester, F.R.S. From Mr. W. S. 
Millard 

Records of the Botanical Survey of India, Vol. Ill, No. 3. From Botanical 
Department. 

First Report of the Fruit Experiments at Pusa. From the Agrioultutal 
Department, 

The Calcutta Medical Journal, Vol. I, No. XII. From the Editor. 

Mollusca of the Persian Gulf, Gulf of Oman and the Arabian Sea, by J. 0. 
Melvill. From the Author. 

Seventh Annual Report of the Agricultural Chemirt, Mysore. From the 
Department of Agriculture, Mysore. 

Memoirs of the Department of Agriculture in India, Entomological Series : — 

Indian surface caterpillars of the genus Agrolis, by H. Maxwell Lefroy, 
Vol. I, No. 3. 

Individual and seasonal variations in Btlopeltti theivora , Waterhouse, with 
descriptions of a new species of U «lopelti$, by Harold H. Mann, Vol. 1, No. 4. 

The Agricultural Journal of India, Vol. II, Part 11. 

A note on the Duke Fig-tree Borer in Baluchistan, by E. P. Stebbing. 

The Indian Forester, Vol. XXX III, Nos. 4 and 6. 

Journal of the Agri-Horticulturai Society of Western India from October 
1906 to March 1907. 

Annals of the Royal Botanic Garden, Calcutta, Vol. IX, Part 11. 

Kindly presented to complete our series: 

Journal and Proceedings of tho Asiatic Society of Bengal, Vol. II, Nos. 9 
and 10, and Vol, III, Nos, 1, 2 and 3. 

Memoirs of the Asiatic Society ot Bengal, Vol. II, No. 1, Cirrhpipedes 
Opercnlee de L’lndian Museum de Calcutta. 

Zoologioal Gardens Cairo, report for the year 1906, 

Kindly presented by the Geological Survey of India to complete our 
aeries 

Memoirs, Geological Survey of India, Vol. VI, Parts 3 ; Vol. VII, Parts 1, 
2 and 3 ; Vol. VIII, Parts 1 and 2 ; Vol. IX, Parts 1 and 2 ; Vol. X, Parts 1 and 
2 ; Vol. XI, Parts 1 and 2 ; Vol XII, Parts 1 and 2 ; Vol XIII, Parts 1 and 2; 
Vol. XIV ; Vol. XV, Parts 1 and 2 ; Vol XVI, Parts 1, 2 and 3 ; Vol. XVII, 
Parts 1 and 2 j Vol. XVIII, Parts 1 and 3 ; Vol. XIX, Parts 1, 2 and 3 and 
Vol« XXII 
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Patoontologia Indies: Banes I, III, V, VI, VIII,— Cretaceous Fauna of 
Bouthern India ; Series II, XI, XII,— The fossil Indian Pre-Tertiary Verte- 
brate Flora of the Gondwana System, Series IV, Vol. I; Series VII, XIV, 
Tertiary and Upper Cretaoeous Fauna of Western India ; Series XIII, Vol. I, 
Salt Range Fossils, and Series X. 

LOSSES TO THE SOCIETY, 

The Rev. F, Dreokmann referred to the loss whioh the Society had experi- 
enced through the departure from Bombay of Mr. Comber, the Honorary 
Secretary for the Birds and Mammals Section, and who had been in charge of 
our Collection of Shells ; and of Mr L. 0. H. Young, who had for several 
years been in Gharge of the Entomological Collections, whioh be had arranged 
and classified on a scientific basis. 

Mr. Comber was still in India and able to help us with his advice, and the 
speaker hoped that Mr. Young, who bad left India in had health, would speedi- 
ly recover and bo able to oontinue the interesting series of papers he had 
been writing for the Journal on the Common Butterflies of the Plains of India. 

The loss of two such men to a Society dependent on honorary labour wan a 
serious blow, but be was happy to be able to state that owing to the generosity 
of the Bombay Government, the Society was now in a position to secure the 
sorvioes of a curator, who would be a trained naturalist. Great pains were 
being taken to obtain a suitable man and he was glud to say that Mr. Millard 
had found the right kind of man at home, aud that he hoped to hear in a 
week or two that the Society’s offer had been accepted. Should this be the 
oaae, the new curator would spend two or three months at the Natural History 
Museum, South Kensington, and arrive here at the end of November. 

THE RETIRING PRESIDENT. 

Mr, James Macdonald proposed that a vote of thanks should be passed to 
H # E. Lord Lamington, their retiring President, and also an expression of their 
sympathy and great regret at the reason whioh had compelled His Excellency 
to leave India so soon, and their hope that Lady Lamington’s health would be 
speedily restored. 

Iu the course of his remarks Mr. Macdonald pointed out that Lord Laming- 
ton, who had been their President since January 1U04, had shown bis interest 
in the Hooiety and in Natural History in general in many ways* He had 
presided at one of their meetings, and the fine Ghavial head on the table had 
been presented by Lord Lamington who had shot it in Sind. 

It was during Lord Lamington’s Governorship that the Society had received 
from the Bombay Government the promise of an additional grant of 
Rs, 2,500 per annum whioh would enable the Society to obtain the services 
of the trained curator of whom Father Dreokmann had spoken. 

The new Public Museum for Bombay owed its inception to Hit Excellency, 
and the speaker hoped that Lord Lamington would at some future date revisit 
India and see the Museum completed and in vigorous life. 
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Go]. Ban norm an said be had much pleasure in seconding the motion and 
endorsing what Mr. Maodonald had said. 

The motion was then pat to the meeting aud carried unanimously. 

BALUCHISTAN NATURAL HISTORY SOCIETY. 

The Honorary Secretary said he was glad to be able to record the founda- 
tion in Quetta of a Natural History Society, the members of which were 
interesting themselves in the fauna and flora of Baluchistan, a region in 
which there was great scope for such study, owing to its geographical situation, 
and the fact that up to now no systematic study had been made of its Na- 
tural History. The now Society owed its foundation to the energy of Sir 
Henry McMahon, aud would be practically a branch of our Society, as the 
majority of the members either were or would become members of the 
Bombay Natural History Society, and we should publish in our Journal the 
results of their labour. 

PAPERS READ. 

The following papers were then read and discussed 

1. Notes on a trip after " Ovis poti” by Col. Sulivan. 

2. Two new Snakes from Assam, by Major F. Wall, C.M.Z.8. 

8. On a new genus and some new species of Aculeate Ilymenoptera, 

by P. Cameron. 

4. Some notes on Wild Dogs and Panthers, by I*t. -Col. F. W. Gat on 
Jones, R.A M.C. 

5. The effect of strychnin© poison on Wild Dogs, by D. O. Witt, I.F.S. 

6. A visit to the South Sentinel Island, by B. B. Osmaston, I.F.S. 

7. Indian Freshwater Shells, by Gordon Dalgliesh. 

8. Notes on Snakes collected in Fysabad,: by Major F. Wall, I.M.S., 
C.M.Z S* 

9. Breeding of snakes in captivity, by Col. W. B. Bannerman, I.M.W. 

PROCEEDINGS 

OF THE MEETING HELD ON 6TH SEPTEMBER 1907. 

A meeting of the members of the Bombay Natural History Society took 
place at the Society’s Rooms on 6th September 1907, Mr. James Maodonald 
presiding. 

The election of the following 17 new members since the last meeting was 
duly announced : — 

Lt.-Col. R. P. Colomb (Buldana) ; Khan Bahadur Nawab Mahomed Sala- 
mullah Khan (Buldana); Major 11, 0. Maowatt, I.MS. (Jodhpur); Mr. H. 
L. Kemball (Mount Abu) ; Mr J. 0. Faunthorpe, I.C.8. (Kheri) ; Mr. E. A. 
Courthope, I.F8* (Dehra Dun) $ Mr* A* de 0. Ream ok (Nacpore, C. P.) ; Mr. 
J. W. Lonsdale (Madras); Mr. G. & Webb (Parel, Bombay); Oapt. E. B. 
Fredericks (Secunderabad, Deccan) ; The Principal, Berhampur College, 
Berhampur (Bengal) ? Mr. A. G. Ronald (Madras) ; Capt. R. B. Skinner, R. E. 
(Peshawar); Mr, 0. C, D f Albedyhll (Hyderabad, Sind); Mr. J. fl. MoNeale, 
n 
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(Seoni, C. P.) ; Mr. B. 8. Carter (Bombay) ; Mr, E. B. Gordon (Fort William, 
Calcutta), 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary acknowledged receipt of the following : — 

Contribution. Denoripfcion. Locality. ( Contributor. 

1 Buako Trop i d o n n t u $ B e r b a m p u r Major 0. J. Robertson 

* tulatu*. Heoual. j Mi!m, l.M.S. 

1 Bkin of Himalayan Putonu* tubkc- Nagar, KnJu,Ue»il. W. Osborn. 

Weasel. m>chalanut Pu jab. 

1 Skin of Common Iora.^V tbina tphia . Poona . Mr. P. Hide. 

1 Common Kook Lizard., igama tubtreu* Kaaiuli, Punjab..jColonei F. W. Thomson. 
Lata. [ 

1 Skin and skull of a Captain H. W. Long. 

mouse. 

Cookoons Paligula nmla... f'ehra L)un iMr. O. C. Ollenbach. 

2 Common Pit-Vipers... Lactunsn yrami - Karla , ...... Mr. P. GerUardt. 

/mu*. 

1 Wolf's skull ( am* patlipes ... Fafchparh, U. P.. Major .1. G. Hnlbert. 

1 Snake (alive)..... ,\Dry.>pki» wyc-jDharwar ......... |Mr. C. W. Hudson, I. C .8. 

trr/zan * . 

2 Skulls of Himalayan 1 f/r*us Urquatv*. Bhadarwa, Jam- Mr. C. H. Donald. 


Black Bear, ft 9 

2 Bkulis 0 t h aui) 

Muxtfllla 

mu State. | 

Do. ...! 

Do. 

aiarten 

1 8kin of the White- 

(hcetuia nudi 

Do. 

Do. 

neokt-d Spi ie-tai). pit*. 

1 Hkm of tue Booted (l>sraetns penna • 

Do. 

Do. 

Eagle. 

2 Owls 

tu *. 

Do. ... 

Do. 

CONTRIBUTIONS TO THE LIBRARY. 


Administration Report of the Royal Botanic Gardens, Ceylon. — From the 
Director. 

Memoirs of the Dep^rtr»ent of Agriculture in India. “The more important 
Insects injurious to Indian Agriculture” by H. Maxwell Lefroy. 

Memoirs of the Department of Agriculture m India. Entomological 
Series— 1 The Ooocid® attacking the Tea Plants in India and Ceylon. 

Chemical Series — Experiments on the Availability of Phosphates and 
Potash in Boils. 

Allen’s Naturalists’ Library— Game Birds, Vol, I & JI., by Ogilvie- Grant. — 
From Mr. W. 8. Millard. 

Bulletin de la Sooiete Royale de Botanique de Belgique for 1906. 

Annual Report of the Board of Regents of the Smithsonian Institution 
for 1905. 

Transactions of the Academy of Soience of St. Louis, Vol. XV, No. 6, and 
Vol. XVI, Nos 1 to 7. 

Vierteljahrsschrif t der Naturforschenden Gesellscbaf t in Zurich. 

A LOSS TO THE SOCIETY. 

The Rev. F. Dreokmann stated tint at the last meeting he had had to refer 

*he loss the Society had suffered through the departure from Bombay of 
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the President of the Sooiety, and Messrs. Comber and Young, He now wished 
to refer to the .grievous loss which not only the Society but all lovers 
of Nature in India had Buffered through the departure homo in May last of 
Mr, E. H. A it ken. 

Mr. Aitken was one of the six founders of the Society and was its first 
Honorary Secretary, working indefatigably as such from Septembi r 1883 until 
March 1886, when he relimtuished the post on bin being tranwf cried from born- 
bay. Mr. Aitken was also, with the Itte Mr. K. A. Sterndule, the first Editor 
of our Journal, the first number of which was produced in January, .KMJ. 

Mr. Aitken's work on Natural History and, ho might add the sit dy of man, 
witness " Behind the Bungalow,” written ovo> the initials E. H. A., were well 
known to all and must have been the means of first instilling into xuan> a love 
of the study of nature. 

His contributions to the Society’s Journal had been many and varied, 
as a glance at the General Index to our Journal would show; but. as was 
said of tho late Mr. Sterndale at a former Meeting, 11m giveB no idea of 
the extent to which tho Society is indebted to him. His writings show us, 
however, what manner of man he is — a lover and student of nature and not 
merely a Museum Naturalist. 

Mr. Aitken was Secretary of the Insect Section from tho foundation of the 
Society until the death of Mr. De Niceville, when he becan o the President of 
the Section. He was elected a Vice-President of the Society in July, »9<>2. 

AJthough absent from India the speaker was sure Mr. Aitken’s interest in 
the Society would not ceaBo. In the next number of the Journal there would 
appear a note by Mr. Aitken written by him in the Red Sea on 1m journey 
home. 

In conclusion he proposed that the Hon. Secretary should write to 
Mr. Aitken conveying the regret of the members of the Society at his depar- 
ture, their thanks for all he had done, and their wish that ho would long 
enjoy good health at home. 

Mr. James Macdonald, in seconding the motion, mentioned that it was whilst 
Mr. Aitken was living in his house that the idea of forming the Natural History 
Society was discussed and carried into effect by Mr v Aitken, his brolher 
Dr. Maodonald, and four other gentlemen, none of whom wore now in India. 

The motion was carried with acclamation. 

PAPERS READ. 

The following papers were then read - 

1. Statistical Notes on the Flora of the Bombay Presidency by Bev. K. 
Blatter, S. J. ; 2. Shot-borers in Bamboos, by E. P. Stebbing, I.F.8.. FJbl.b,, 
F.Z.S.; 3. A Visit to Barren Island in the Andamans, by B B. Oamanton, 
I.F.8. ; 4. Keenness of sight in Birds and Animals, by C. H. Donald.; 

5, Remarks upon the Snake Contia angu$tic«p$ , by Mayor F. Wall, I.M.S. ; 

6. The Breeding Habits of Snakes and Lisards, by Rev. F. Drockmann, 8. J. 

A vote of thanks to the authors of the papers terminated the meeting. 



220 


REPORT OF THE FIRST TWO MEETINGS OF THE 
BALUCHISTAN NATURAL HISTORY SOCIETY, QUETTA. 

The invitation issued by the Hon'ble Major Sir Henry MoMahon, to such 
of the Officers in the station as were interested in Zoology and Botany to 
meet him in the Library and Museum building on the afternoon of the 10th 
June, was responded to by a large number of gentlemen. 

A visit was first paid to the portion of the building allotted to the Museum 
and, doubtless to the surprise of many, it was found to contain some exceed- 
ingly valuable and interesting exhibits which formed a fair show considering 
the short space of time that had elapsed since the building was opened. It 
might interest some of the public to know that the Musoum is already in 
possession of numerous specimens of arts and manufacture, agricultural 
implements, models of boats and fishing tackle, &o., fiom Ormara, and 
ancient pottery and coins collected in the country by Mr. Hughes Bailer and 
other members of the Gazetteer Office ; a large and valuable collection of 
minerals, properly classified and labelled, presented by Colonel J. Day for 
the special object of inducing the local public to take up the study of 
mineralogy; a fino collection of sea shells presented by Colonel W. 8t. L. 
Chase, V.C., C.B., himself a member of the Museum Committee ; a large 
collection presented by Mr. J. W. N. Camming of the eggs of birds, most of 
which, if not residents of the Province, are regular visitors to some part of 
the enormous area of which it is composed ; a small collection of local 
botanical specimens contributed by the Baluchistan Forest Department ; 
ft very good collection indeed of works on Natural History received by 
donation from Sir Henry McMahon and Colonel C. B. Yate or by trausfer 
from tue offices of the Hon’ble the Agent to the Governor-General and the 
Superintendent of District Gazetteers, and some few butterflies and snakes, 
fossils, pottery, coins, &o., collected in the country either by members of 
the Museum or others interested in it. 

So that it was not surprising if a little time elapsed before the business of 
tho evening could be entered upon, for which purpose all present were invited 
into the Library where there was ample seating accommodation, Here the 
Hon’ble Sir Henry MoMahon, after thanking the gentlemen for responding 
so encouragingly to his invitation, explained briefly the object of the meeting. 
The substance of his address was 

That there were many in Quetta interested in Zoology and Botany, some 
possessing a wide knowledge, others expert specialists in certain particular 
branches, while others again were anxious and willing to assist if only 
shown the way. Sir Henry's primary object was to find out who we have in 
Quetta of the above classes and to give them an opportunity of meeting and 
knowing each other as such, as much disappointment had been experienced by 
many in the past owiug to different experts having worked in, and again left 
the country, each ignorant of the existence of others of similar tastes whoss 
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fusiatance they would have been only too glad to avail themselves of. Sir 
Henry pointed out that Baluchistan afforded an immense field for research 
iu Zoology and Botany, the area being immense, the workers being few, and 
large tracts quite untouched. He said that there was no province in the 
world under any civilised Government where there was so much work for 
speciali'ts and which offered so many opportunities for valuable assistance 
from amateurs Collectors can do valuable service io science and be en- 
couraged by the prospect of discovering new and rare finds. Quoting his own 
case as an instance, Sir Henry stated that he had move snakes, lizards, 
scorpions, spiders, beetles and plants of Baluchistan named nfter him than fell 
to the lot of most amateurs in other countries. Sir Henry pointed out that 
there was no need to travel far or wide, as there were rare fauna and flora to 
be found on the Quetta Gymkhana grounds and even in our own gardens, 
offering srreat scope for interesting research. To give an idea of what might 
be collected by amateurs and others, he stated that he had received numerous 
letters from specialists asking for butterflies, white ants and earthworms ; 
appeals from the Natural History Museum in London for mice, rats, moles 
from Baluchistan, which were considered rare and unknown, and piteous 
appeals for bugs I So that there was nothing too small or uncommon to 
collect, but on the other hand a great deal of pleasure to be derived in life 
by the study of animal and vegetable life around us. 

Sir Henry further stated that his object was not merely to arouse an 
interest in the study of Zoology anil Botany in general but in that of 
Baluchistan in particular, and urged more united and systematic research and 
a determined effort to collect specimens of every sort, and thus ascertain all 
we can of the fauna and flora of the Province. Government having placed at 
our disposal a Museum building, Sir Henry stated that the collections to he 
placed iu it should be confined to Baiuchist&u, and that all Zoological and 
Botanical collections would be gratefully received on two conditions, viz,, that 
the locality be given on each, and that all must come from Baluchistan. Lastly, 
with a view to entering upon a thorough and systematic study of the flora and 
fauna of the country; Sir Henry considered the beet thiug to be done was to — 

(1) institute a Baluchistan Natural History Society ; 

(2) make out a list of all wishing to join ; 

(3) ascertain those among them who were experts in any particular 

branch and make use of their knowledge by sending to them, for 
identification and classification, specimens collected ; 

(4) direct tho attention of others willing to assist, however amateur 

' Ihey may be, to the objeots to be collected and the method of 
going about it ; 

(5) send elsewhere specimens which cannot be classified by local experts ; 

(fl) make good use of the conveniences provided by the Museum, such 

as a trained taxidermist, books of reference, etc,, and lastly to 

(7) encourage others to join the Society. 
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In this connection Sir Henry stated that there would be no call on the 
members of the local Society for subscriptions, as their contributions 
in the way of speeimens would be sufficient, and suggested, aa a simple 
expedient for meeting the oost of classification and publication of 
collections, that such of the members who could afford to do so mi^ht 
altto jom the Bombay Natural History Society, the cost of which per 
member would be an entrance fee of Rs. 10 and an annual subscription 
of Rs. 15, in return for which each member would receive three or 
four times in the year a oopy of their beautifully illustrated and well 
got-up journal. The benefit of this, Sir Henry said, would he mutual, for 
while the Bombay Natural History Society would welcome any ontributions 
We uiay send them and benefit by our collections and subscriptions, we would 
also benefit by the assistance they would give us in identifying and cisssifying 
specimens and in publishing the results of our researches. The Baluchistan 
Natural History Society would thus become, so to speak, a branch of the 
Bombay Natural History Society, 

8ir Henry then asked for the names of those who would bo willing to 
join both Societies and actively assist the same, adding that he had only 
alluded to Zoology and Botany, but that Geological, Aroh&ologieal and other 
collections locally made would also be gratefully received. 

All present agreed to become members of the Baluchistan Natural History 
Society, and several of them expressed their desire to a'so join the Bombay 
Society. Sir Henry then proposed that a President and Honorarx S« cretary 
be elected for the local Society, the formation of a Committee being left to 
another meeting. This was agreed to, and Sir Henry himself whs unani- 
mously elected the President and Mr, Gumming, the Honorary Secretary. 

This done, it wah agreed to hold the next meeting in the same place on 
Friday, the *28th June, at 3-80 p. in. 

The meeting then broke up. 

The atten lance at the second meeting on 28th June was very encouraging. 

After a viait to the museum rooms, where a fairly large number of newly 
contributed Zoological and Botanical specimens, mostly donat'd bx members, 
were foun I laid out, all present adjourned foi business to the Library room. 
On all being seated, Sir Henry McMahon add 'eased the meeting as follows 

“ I am delighted to see so many her** to day. The number who responded 
to my invitation to our first meeting &nd the number here to-dny encourage me 
to think that Natural History research in Baluchistan is going to make a really 
good atari. 

For the benefit of those here to-day who were not present at our first meet- 
ing— and I am glad to see many of those— 1 may state that at that meeting we 
constituted ourselves the Baluohistau Natural History Society far the purpose 
of Zoological and Botanical Research in Baluchistan, Our object, ambitious 
though it may seem, is to study the fauna and flora of this large province, to 
ascertain and classify all the animal and vegetable life we have in this country. 
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I propose to say a few words more to-day in explanation of that object. 
Some may not quite have understood why I laid such stress on our collecting 
and storing in this museum only specimens obtained in Baluchistan, liemem- 
ber I am at this moment only talking of Zoology and Botany. My first reason 
for this is that our Museum is only a small building, and if we take to storing 
in it elephants and alligators and such like creatures of other countries, we 
shall soon be crowded out. My chief and important reason, however, is the 
desire to colloct and display in this building u comprehensive collection of the 
flora and fauna of our own province, Baluchistan, so as to show what that 
province possesses, what can be found in it, and where ; and above all to show 
by such a collection how our flora and fauna differs from that of other prov- 
inces or differs, in Baluchistan itself, bet wee u one district and another. 

Since 1 spoke on this subject at onr last meeting, I happened to read a 
passage in the great Dr Wallace’s valuable book, *' Tho Geographical I distri- 
bution of Animals ” which itself explains the importance of the object I have 
advocated. Ho writes (p. f> 62 of Vol. U) : * At present all public museums and 
private collections are arranged zoologically. All treatises and catalogues also 
follow, more or less completely, the zoological arrangement, and the greatest 
difficulty the siudent of geographical distribution has to contend against is the 
total absence of geographical collections and the almost total want of complete 
000 local catalogues. Till every well-marked district 0 0 0 has nil its known 
species of the more important groups of animals catalogued on a uniform plan 
0 0 0 a thoroughly satisfactory account of the geographical distribution of 
animals will not be possible/ 

Wh( 4 t Dr. Wallace has said of Zoology applies equally to Botany. 

I will not bother you with a scientific discourse, but I could speak for 
hours on the importance of the study of the geographical distribution of plants 
and animals It teaches us a great deal about the past history of this earth. 
It is full of the most interesting problems, which have never yet been solved. 

We can help science very greatly by carrying out the object of this Society, 
i, e., studying and recording the geographical distribution of the fauna and 
flora of Baluchistan. 

Now Baluchistan is a large country ; it comprises many traots or regions 
widely differ!* g in various ways from each other. We have the hot lowlying 
plains of Kaohi the high cold plateau of Kalat, Kaksr-Khorasan and Toba, 
.the sand deserts of Begistan and Chagai, and mountain ranges oovered more or 
less with forest growth. Bach of these regions differ in soil, temperature and 
Climate, and each has many animals and pkuatB ^rhich era not to be fonnd in 
the other regions. 

I hope soon to prepare for the use of this Society a map of Baluchistan, 
showing i'a various geographical districts or regions. 

When we come to put together <»ur oo flections, grouping them separately 
according to the regions from which they come, we shall flud that the animals 
and plants of eaoh tract have many oharaotoriatios of colour and form com. 
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mon to each other, bat differing from the charsoteristcs of collection* from 
other region*. 

On seeing the variations of colour and form between the specimens of one 
region and Another, the first question that ooraes to everyone's mind is, what 
is the cause of these variations ? Is it due to different soil, temperature, or 
what ? I assure you there is nothing so interesting as pur sling out such prob- 
lems for ourselves. They are not useless problems, but of scientific value. 
As Dr. Waliaoe writes in the concluding passage of his book, which I have 
already quoted , 4 They constitute a mine of wealth for the enterprising worker, 
and they may not improbably lead to the discovery of some of the hidden laws 
which seem to be required in order to account for many of the external char, 
notorieties of animals/ and, I may add, plants. 

Now this is why I advocate our working at tho Natural History of Baluchis- 
tan on geographical liues. Let us work out tho geographical distribution of 
the animals and plants of Baluchistan as a whole and of those of each geogra- 
phical region of Baluchistan separately. 

That, again, is why I impress on you to be careful, in your collections and in 
your lists, to record exactly where each thing is found. 

This work is one that will suit us better than more scientific Zoological and 
Botanical work, because it can be done, and important results can be obtained 
in so doing by amateurs. 

All can help Those who cauuot make big collections can make small ones, 
or can make lists, which, however, should he accurate, of what they have seen 
at various places, or send ns brief notes on any one particular thing they see 
or notice.” 

Sir Henry hero expressed regret that certain visitors to Baluchistan, whose 
namos he left u> mentioned, had made collections of beetles, etc., in the country 
and sent them all away without leaving any duplicates for the Maseum. He, 
however, expressed the hope of securing lists of these collections, if not some 
of their duplicates. 

Sir Henry then mentioned, as matters full of interest, some of the minor 
problems which present themselves to those who engage in the study of Zoology 
and Botany, ew 

(1) The dividing line in Baluchistan between the Indian and European wolf, 

j» i> fox, 

'v . » w hate# 

„ ,0 Indian and Persian Gazelle. 

(2) Is the Euphratie viper, found in Ziarat, to be found between Ziarat 
and Persia ? 

(8) Why are most of our Baluchistan wild flowers yellow ? There must be 
some reason for this, just os there must be for the fact that flowers at high 
altitudes are mostly blue ? 

(4) Why have so many of our plants such a strong pungent smell, and why 
are so few sweet scented t 
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Captain Koosmalcocq suggested that steps should bo taken to iuolude duck 
among the game birds, for the protection of which a “ close season ” had 
been declared by the Local Governmet t, as he had found the mallard breeding 
at the Khuahdil Khan Lake ; and Sir Henry agreeing, promised to arrange 
accordingly. 

The following were then elected :~- 

(1) As Vice-Presidents of the Baluchistan Natural Hntory Society:— 
Colonel P. M. Ellis, h,a.m.c. ; 

Col. W« St. L. Chase, v.c., c.b. ; and 

(2) As a Committee for classification 

Botany. 

Colonel P. M. Ellis, r.a.m c. 

Bhui Sadhu Singh. 

Mr. A. Anderson. 

Mr. W. R. 8. Porter. 

Mr. G. Frost. 

ZoOIiOOY. 

IketUs and lrt wet #, 

Captain E. Selous. 

Birds . 

Revd. F. Lawrence. 

Mr. J. W. N. Gumming. 

Conchology . 

Colonel W. St. L. Chase, v.c., c.b. 

Mammals. 

Sir Henry McMahon, k.o.i.f,. # cju. 

Revd. F. Lawrence. 

RtptilU' 

Sir Henry McMahon, K.c.l.K., cj.i. 

It was also decided that a meeting of the Baluchistan Natural Histoiy 
Society be held regularly on the last Thursday of every month at 3*30 p.ra. 
With this the meeting came to a close. 
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THE SHELDRAKE \TAh01iXA rtuiNUTAu 
The aeuonipanyino’ coloured plate (No. XXVI) of Tow Shklukakn 
( I'ador/ia cnnwta) is in continuation of the -series of plates alresulv 
published in this Journal in connection with paper on “ Indian 
Ducks and their Allies” by Air. E. C. Sinarl linker. 

The description of the Sheldrake now figured will bo found at pa^os 
ft71 to fl 7 o of Vol. XL of this Journal. 

Four more plate* have to appear in the Journal to complete ibis 
series and they will be.-- 

No, XXVlf. Thk Whjtk-w i\<;ei> Wool' Di c k iJmi*- 
co mis scutulata ). 

„ XX \* 111 . Thk l*ix k - i i k a i > ki » Doc k ( llhodonesta caryn- 
phtfllacea I. 

M XXIX. Thk Lkmnku on Common Whihtjjno Tral 

( Dtndvocyenu Jamaica I. 

„ XXX. Thk Nmrw ( Mer<tus albellus I. 
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Part VI., with Plate VI., Diagram and Map. 

( Continued from page 17 of this Volume.) 

The Golden Trbe-snakb ( Chrgtopelea ornata ). 

Nomenclature. — Scientific . — The generic name is from the Gioek 
chrytos gold, and peleios black. The specific is from the Latin 
ornatus adorned. 

English . — The golden tree-snake or the gold and black tree-make. 

Vernacular . — “ Kalla Jin ” the name given by Russell for a speci- 
men probably obtained in Bengal, is probably Urdu implying “ black 
saddles ” with reference to the blaok cross bars. Its name in t'eylou 
aooording to Ferguson is “ pol mal karawala.” 

DaWw«'ons,~-The largest Bpeaimen I know of is the one obtained 
by Evans and me in Rangoon, which taped 4 feet 5$ inches. Speci- 
mens over 4 feet are unusual. 

Physiognomy and hodilg cortfiguration .— -The snout is broad, blunt, 
and rounded, the head flattened and the neck moderately constricted. 
A moderately well developed eye with golden iris (Cantor says black) 
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gives a vivacious expression to a not unpleasing oountenanoe. The 
pupil is round. The nostril is moderate in size, and placed entirely 
or almost entirely in the anterior nasal shield. The body though 
rather slender is far less so than in other tree snakes, notably 
Dendrophis, Dendrelaphin and Dryophh . It is rather depressed. The 
belly is peculiar in the ridges on the lateral aspect of the ventral 
shields. The tail is long, and tapers very gradually. It is about 
one-fourth the total body length and it is ridged beneath on either 
side similarly to the belly. 

Colour. ~ Mr. Boulenger* * * § divides this species into eight colour 
varieties, many of which I have not seen. I quote therefore from him, 
supplementing the habitats he records, from my notes, and other 
sources. Many of the references of other authors, however, to this 
snake make it impossible to refer the specimen to any of these varie- 
ties, for want of preoise information regarding the colour. 

“ A . — Black above, eaoh scale with a round groenish-yellow spot ; 
usually with larger coral-red spots on the back, resembling a series 
of tetrupetalous flowers ; ventrals greenish-yellow, edged with black/' 

South India (Anamallavs), Malay Peninsula, Malay Archipelago 
(Sumatra, Borneo). 

Stoliczkaf mentions this as common at Penang, and Flower I 
alludes to it from Penang and Singapore. Annandalo§ records it 
from Naroondam Island. 

“ B . — Like the preceding, but ventrals not black edged/' 

S. India (Malabar), Malay Archipelago (Java, Sooloos, Philippines). 

I examined one in the Siooawei Museum, Shanghai, from the 
Yangtse Valley, S. China. 

“ <7.— Like the preceding, but vertebral spots confluent into a 
stripe, at least on the anterior part of the body." 

Borneo. 

" D. — ^Greenish-yellow or pale green above, eaoh scale edged, and 
mesially streaked with black, with more or less distinct blaok 
cross-bars ; ventrals yellow, with a small blaok spot on each side." 

8. India (Anamallays), Burma, Assam, Siam, Lao Mountains. 

* Catalogue, Brit. Mua., Vol. XXX, 1890, p. 197. 

* Jourl. A»Ut. Soc. Bengal, Vol. XXXlX,p. 194. 

X Proe. Zool. Soc. Load,, 1899, p. 669. 

§ Jourl. As. Soc. Bengal, 1906, p. 176. 
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Flower mentions it as fairly abundant in Siam and records it as 
far south as Kedah in the Malay Peninsula, where he says it is 
replaced by variety A . 

u E . — Like the preceding, but with a series of large coral-red, or 
orange blotches along the back.” 

Ceylon, Bengal. 

The plate in Bussell's work is evidently this colour variety. Evans 
and I met with this in Burma, but it is decidedly soaroor than type 
JD y which is the common ono in that Province. The orange spots are 
not nearly so brilliant as I have seen in Ceylon specimens. 

Figures 1, 2, 3 and A are taken from a good example from 
Kulhatty. (Nilgiri Hill).* 

14 F . — Pale olive above, with regular black oross-lmrs ; some of the 
black scales with yellow shafts ; whitish olive beneath, with a small 
black spot on the side of each ventral." 

Ceylon. 

4 ‘ G , — Black above, with narrow yellowish cross-bars ; whitish 
olive beneath, with a small black spot on each side of each ventral." 

Philippines. 

41 H. — Olive above, with the markings much effaced ; pale yellowish 
beneath." 

Celebes, Philippines. 

To these I would add another — 

I . — Similar to variety 72, hut differing in the vertebral spots 
being yellow instead of red, and in the absence of cross-bars, 

This variety is figured in our plate figs. 5 and (!. The specimen was 
oaptured at Barisal in the Gangetic Delta, and is in our Society's 
collection in Bombay. 

Identification . — This is an easy mutter if attention be directed to 
scale characters. 

The ridged ( keeled ) condition of the ventral shield* taken xoith a 
vertebral row of scale* in no wag different from its adjacent rows , 
establishes the diagnosis. The ridged character of the ventral shields 
demands some qualifying remarks. It must be impressed upon the 
student that the keels in Chrysopelea are sharp and pronoumed t 

* Figure 4 ie represented unduly broad In order to show the whole breadth of the ▼on t rale 
with their keel* ; theee latter however are not made conspicuous enough. The outUne 
drawing shows them better. 
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with a minute notch on the free edge of the ventral corresponding to 
the keel . 

This character of keel is only seen in two other genera, viz., 
Dendrophis and Dendrelaphis , both of which are tree snakes also. 
In both these genera however the vertebral row of scales is 
enlarged, and hexagonal as in the kraits ( Bnngarus ). It is to bo noted 
that several other snakes have what may be called false keels on 
their ventrals, that is, the ventrals are laterally angulated. Fulse 
keels are rather rounded (obtuse), and have no notch at the free edge 
of the ventral. The outlines in seotion may he compared roughly to 
those of a punt, and a dinghy (see Diagram I, fig. 1, A and 13), 

It is interesting to note that these false keels are to he seen chiefly 
in those snakes which mauifest a climbing habit. For instance, in 
the genus Lycodon , witness the species aniieus . In the genus 
Zamenis , observe the ventrals in mueosus. In the gonus Coluber are 
notably the arboreal species prasinus , frenatus , and oxycephalus. 

In some other snakes however not conspicuous climbers the same 
may be seen, as for instance, many of the genus Simotes. In addition 
obtuse ventral keels are to be seen in the wator snake Uipistee 
hydrinus. In McMahon's viper ( Erisiocophis mcmahom) the ventrals 
are rather acutely keeled, but there is no enlargement of the 
vertebral row. 

The only snake I know at all like Chrysopelea is Jordon’s pit viper 
(Lachesis jerdonii). In this the colouration is very similar, but any 
resemblance between these two snakes ends here. They are 
substantially different in almost every scale character. We do not 
give u plate of Jerdon’s viper owing to its rarity, and restricted 
Indian distribution, viz : Khasya Hills (Assam.) 

llaunts , — Very opposite opinions prevail as to its haunts. Cantor 
says it is seldom seen in trees, but more frequently on the ground 
in the grass. Stoliozka supports this observation, and says though he 
caught several specimens in the grass, or between low bushes, he 
but once saw one actually on a bush. Flower on the other hand says 
his experiences are very different in this as in other matters from 
those related by Cantor, and he agrees with Gunther’s suggestion 
that the reason it is not more often seen in trees is because it makes a 
too rapid retreat. 
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1 am able to support both parties, for 1 have seen it high in a tree 
on a nuked limb, and on severul occasions on bushes, or on the 
trellis work about tennis courts and verandahs. I novor met it on 
the ground myself, but many of the specimens brought me were 
reported on the ground. I have not the least doubt that the species 
is essentially arboreal in habit, but this does not prevent it making 
frequent excursions to the ground either in search of a fresh feeding 
area, or in the pursuit of the incautious quarry whioh its keen 
vision has detected from its exalted station amid the branches 
overhead. 

It is only natural that it should be more frequently encountered 
on the ground, because the eyes of the pedestrian are directed below 
the level of his head, even at his feet. Men other than birds-nesters. 
fern and orchid hunters, and suoh like do not gaze much aloft, and 
the snake reclining along a branch or on the top of a trelliswork 
even about one’s own height, will frequently escape detection though 
but a few feet or even inches away. 

The very fact that. Cantor and Rtoliczka in unison with other obser- 
vers mention that geckoes are the principal food seems to mo to refute 
their suggestion that ChrijsopeUa is terrestrial in habit, for geckoes 
are eminently arboreal. It is to be noted also that all the food 
partaken of, other than geckoes, is of a nature to be obtained by 
climbing only. Cantor’s inclusion of frogs in their dietary does not 
vitiate this remark, for though he does not say so, the species taken 
may have been arboreal forms only. 

Chrysopelea is not infrequently found about, and actually 
inside habitations. Flower mentions this, and Evans and I had 
similar experiences in Burma, i well remember in Colombo, too, 
one that had taken up its quarters in an old packing oase which was 
full of straw and other packing material. A oooly was ordered to 
clear this out, and stepped into the box to carry out his orders. His 
exit reminded one of an incautious bather who has stepped into over- 
hot water. The alaority of movement so foreign to the cooly’s nature 
was explained by the subsequent discovery of a snake of this species. 

Disposition . — Very divergent views again have been expressed on 
this point. Cantor remarks on the gentleness of the species, whilst 
Flower on the other hand says “ Chrysopelea ornata is the fieroesfc 
snake I have met. Under ciroumstanoes when most snakes, harmless 
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and poisonous alike, would try to glide away quietly, this one will turn 
to attack the person who disturbs it, and will attempt to resist capture 
to the uttermost, striking, and biting ferociously. * * * Individuals 
I have at various times tried to keep in captivity showed no signs of 
beooming tamer, and would always bit© my hand when I put it in 
the vivarium, and being also an annoyance to the other inmates of 
the cage, I have only kept them for a few days at a time.” 

1 must say I can abundantly confirm Flower’s experiences. There 
is no doubt that this snake is decidedly plucky, and on occasions 
fierce, hut I would not suggest that all are equally vicious. I think 
that snakes, like other oreatures, exhibit individual character. 

I well remember my servant in Rangoon trying to effect the 
capture of a large specimen in a hedge adjoining my compound. 
I arrived on the scene when the excitement was at its height and 
discovered that all the menial establishment amounting to ten or more 
had been pressed into service. The snake had fought most cour- 
ageously to elude capture, and struck at any one who ventured to 
attempt to grasp it. My boy, confident of master’s solatium in 
the form ot a rupee if the creature was captured alive, had been 
struck at and bitten, and I hardly knew which to admire most, the 
servant’s determination and courage or the snake’s vigorous endeav- 
ours to retain its liberty. 

Flower mentions one in a fit of rage biting itself with such vigour 
that its teeth w r ere fixed into the side of its body, and I can remem- 
ber recapturing one which had escaped from my vivarium and had 
taken refuge between some boards in my house. When extricated 
after some diflfoulty, and with the employment of some force, it 
struck at and buried its teeth in its own body. 

The fact that this snake will even face, much less try conclusions 
with a tuotoo ( Gecko verticillatus) is eloquent proof of its intrepidity. 
Flower says : “ I have known it eat Hemidactylu* frenatus and Gecko 
verticillatus ; the latter may give battle to the snake for some 
hours before being finally swallowed.” In a recent issue of this 
Journal I gave two instances of the indomitable courage of this 
giant gecko. In one instance it was clearly the aggressor, and not 
only confronted but actually drove back a large rat snake ( Zamenis 
mueoeus), a species whose courage is well established, and actually 
during the retreat snapped and bit off part of its tail. In the other 
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instance witnessed and reoonnted to me by Captain Lloyd, 
on Sandoway Island when this geoko was in conflict on the ground 
with a Chrysopelea ornata , it would be difficult to say which was the 
aggressor, but it is probable that the snake engaged the lizard, not 
expecting to meet a foeman of such prowess 

Food . — Chry&opelea y whilst showing a decided partiality towards 
lizards of the family Geokonidte, accepts with avidity many other 
creatures that chanoe has to offer. 

Members of the genus Hemidactylus are most frequently found 
to have furnished the meal, obviously from the relative abundance 
of the species in this genus and the numerical strength in individuals 
of many of the speoies which frequent trees. Many other lizards, 
however, fall victims to its voracity. Cantor mentions frogs as well, 
but I have never known one taken, have known them refused in 
oaptivity where lizards w r ere accepted, and Mr. Millard tells me also 
he found frogs were not acceptable. Among other lizards Cantor 
found Ptychozoon homaloeephalum taken once, and Evans one of the 
flying lizards ( Draco toaniopterus). 1 have known Calotes versicolor 
taken, and Flower the giant gecko or tuctoo of Burma ( Gecko 
verticillatus ). Evans and I reported one in this Journal that had 
eaten a bat (Taphozous longimanus )> and Evans has sinoe recorded 
two instances where bats were devoured. Mr. Millard tells me that 
in captivity it u feeds freely on bloodsuckers, sparrows, geckoes, 
and mice, but never eats frogs.” He also says it kills by crushing 
in its folds. 

It is interesting to note that Richards* mentions one of his boys 
having a pet Chrysopelea ornata which he fed with milk out of a 
saucer. He held the snake near the head and put the saucer to it, 
when it readily drank the milk, and in comparatively large quantities. 

Habits . — The striking beauty of this snake, whether seen reolining 
or moving in its native haunt, oould hardly fail to arouse the 
keenest admiration in the breast of the most unappreoiative and phlegm 
matic disposition. 

I watched with admiration reoently the adroit, though stealthy, 
manner in whioh one in oaptivity in the Colombo Museum balanced 
itself, and moved along my walking stick though this was more 
slender than the snake itself. 


* I*n4m«tki of 8a ska potion, p. 14. 
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Pillwyn describes this snake (dinging to the* trunk of a tree, head 
downwards, in a very extraordinary manner, and I have seen it 
under almost exactly similar circumstances. My specimen was 
stationary, clinging (one could not say reclining) head downwards, 
about 30 feet from the ground, to a large bare trunk, which rose almost 
perpendicularly. I marvelled at the tenacity of its grip in suoh a 
situation. It had thrown its body into a very wide R across the limb, 
and it strikes me now very forcibly, after reading Flower’s and Sh el- 
ford’s observations, that it may have been 44 gathering itself” for a 
leap. The enraptured observer will be even more captivated with the 
grace and agility attending its movements from branch to branch, 
and the consummate ease with which it will scale a perpendicular 
trunk. Its flash-like disappearance aloft without apparent effort must 
be witnessed to be fully appreciated. I very much doubt whether 
any snake moving along the ilat. displays greater speed than this 
species in its arboreal environment. 

But its marvellous attainments do not end here, for ibis snake is 
endowed with the capability to spring, or 44 fly ” as some prefer to 
call this jactatory effort. Here one is forcibly reminded of the 
eulogistic terms in which the late Professor Owen summed up the 
athletic performances of these limbless creatures. 

He says : 44 They can outclimb the monkey, outswim the fish, out- 
leap the jerboa, and suddenly loosing the coils of their crouching 
spiral, they can spring into the air and seize the bird upon the 
wing,” 

One has only to he acquainted with Chrysopelea to realise that 
Owen’s words convey no fulsome flattery. 

That it actually can spring is vouched for by more than one reli- 
able observer. Flower* in 1899 reported having seen “ a small one, 
about 24 feet long, take a flying leap, from an upstairs window, 
downward and outward on to a branch of a tree and then crawl away 
among the foliage. The distance it had jumped was measured, and 
found to be nearly 8 feet.” 

Curiously enough in the very month (May) and year (1899) when 
this record of Flower’s was published, Mahon Daly wrote from 
Siam reporting his having witnessed a similar feat. His letter appeared 
in Vol. XII, page 589, of this Journal, and though he could not 
* Proa. Z 00 L 80 a, Lond., 1899, p, 884. 
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identify the snake he said that he and his Kareen interpreter saw a 
snake, “ about feet long, sail from a very high tree on one side of 
the road to a lower one the opposite side." 

In confirmation of these very extraordinary acrobatic feats which 
I have no doubt many might be inclined to disbelieve is the 
report made by Shelford of similar performances * This observer 
relates that three native witnesses in Sarawak made a similar statement 
on three different occasions independently of one another, and at 
considerable intervals of time. 

This was to the effect in each case that the snake had been seen to 
u fly " from some height to the ground beneath. In all cases the 
snake was reported to have kepi it.* body rigid during this feat, and 
to have met the ground at an oblique angle. In one case the snake 
proved to be Chrysopeha ornata , in the second instance a snake of 
the same genus, viz,, C. chrysochlnra , and in the third Dendrophis 
j rictus. 

Shelford calls attention to the fact that all these snakes are alike 
in the peculiar ridged condition of their belly shields, and he made 
experiments to ascertain the truth of these reports. He says : u A speci- 
men of Chrysopelea ornata was taken to a height of fifteen to twenty 
feet, and allowed to fall several times; after one or two false starts 
the snake was felt to glide from the experimenter's hands, straighten- 
ing itself out, and hollowing in the ventral surface us it moved, and 
it fell not in a direct lino to the ground, but at an angle, the body 
being kept rigid the whole time * * *. If the snake was thrown 

up into the air, it seemed unable to straighten itself out ; it had to be 
launched, so to speak, from the hands in order to induce it to assume 
the rigid position." 

He implies therefore that these “ flights ” are not accidental falls 
but deliberate voluntary efforts, and suggests that the hollowing of the 
belly between the two ventral ridges may act mechanically after the 
manner of a parachute, impeding the action of gravity, and buoying 
up the creature so as to reduce the momentum with which it would 
strike the ground. He illustrates this point by comparing the fall 
of a piece of bamboo bisected longitudinally, and the oonoave face 
downwards, with that of a piece of bamboo in its cylindrical form. 


• Proc. Zool Soc. Load., i906, p, 227. 
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In the former case the descent is retarded. I prefer the nse of the 
term 4 ‘ springing ” to that of “ flying ” in desorihing these feats. Its 
only rivals in acrobatic and soansorial achievements are the tree 
snakes of the genera Dendrophit and Dryophit.* 

Breeding.— Our information on this point is scanty. Evans and I 
obtained one in May with ovarian follioles impregnated, one in June 
with 9 eggs in the abdomen, and a small speoimen, length not noted, 
believed to be a hatchling in June. These were all obtained in 
Bangoon. Sinoe these specimens were reoorded in this Jouraalf, 
Evans acquired a speoimen from Hanthawaddy, Lower Burma, in 
June containing 11 eggs ; and a brood of 6 yonng in June in 
Rangoon. 

It is dearly from the above notes not a very proliiio species. 

The measurements of the eggs were not reoorded. 

The young in the brood reoorded by Evansl measured from 4$ 
to 6 inohes in length. 

It is not known whether this snake is oviparous or viviparous. 
Without being too positive I am inolined to think that the eggs I 
extracted “ ex abdominu ” contained embryos in a very early stage 
of development. 

This snake grows 9 or more inohes each year, so that the specimens 
reported by Evans 18$ and 14 inches long in August were the previ- 
ous year’s production. 

My smallest prospective mother was 8 feet 7 inohes long in June 
and therefoie in her 5th year. 

Butribulion . — This is very extensive, ranging as it does between the 
western shores of India on the extreme West, through the Malayan 
regions (continental and insular), South China to the Philippines in 
the extreme East 

So far as the Indian Peninsula is concerned its distribution 
is peouliar, and very interesting. It is only found in a small traot 
of country in the southern part of the Malabar Coast, and in 
Eastern Bengal. The accompanying maps show the exact localities 
where it has been met with. 

In Oeylon it is not very unoommon, I met with more than one spe- 
cimen in a four yearn’ residence though not at that time a collector of 


* For forthor non flying nUo mo posfr-Krfto. 

$ ret. xvi, p.i7o. 


t Voi. XIII, p. 614. 
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snakes. It i» referred to by Ferguson, Haly, and Willey from the 
plains. Mr. E. E. Green tells me he has never heard of it in the 
hills in that Island, i e. above about 1,500 feet. 

It is a fairly abundant speoies throughout the Malayan Begion, 
and extends throughout Burma. In many parts of Lower Burma it 
is a ooramon snake (Rangoon, Pegu, etc.). In the extreme south of 
this Province it has been recorded from Mergui and Tavoy Island 
(Solater). Captain Lloyd, i.m.s., captured a specimen on Sandoway 
Island which I have already referred to. To the east of this Province 
Solater has recorded it from Moulraein, and Evans and I had speci- 
mens sent to as by Colonel Bingham from the Southern Shan States. 
The British Museum has a specimen from the same donor from the 
Ruby Mines, but it appears to be uncommon in that part, for at 
Mogok Mr. Hampton tells me he has had no speoimen in a S-years* 
residence. 

From Burma it extends to the North, through Assam, and across 
the Brahmaputra into the Eastern Himalayas, and in a westerly 
direction into Eastern Bengal, where its exaot limits are somewhat 
uncertain. 

It ooours within the Gangetio Delta (Calcutta and Barisal)and it is 
probable that it* western boundary is defined by the Hoogly and 
Teesta rivers. 

It has not as yet been recorded from the Andamans or Nioobars, 
but Annondale refers to a speoimen taken on Naroondam Island by 
Major Anderson.* 

Explanation of Map . 

1. Karwar. — Phipson. Bombay Nat. Hist. Soc. Collection. 

2. Malabar. — British Museum and Jerdon. (Jourl., Asiat. Soc., 

Bengal, Vot XXII, p. 529.) 

3. Travanoore. — Ferguson. Plains and Hills. (Jourl., Bom. Nat. 

Hist. Soe., Vol. X, p. 74.) 

Milhttd. Courtallan m the Hills. (In epistola.) 

Solater. List, Snakes, Ind. Mus., Calcutta, 1891. 

4 Nilgiri Hilk~Kiniooh. Kotagiri, 5,700 feet, rare ; Kulhatfcy,f 
5,400 feet, Bombay Nat Hist Soc. Collection. 

t Mr. Kiatoch tstt* ms tbwra am tire ptae* mlled Xa&etijr in the Nilgiri*— one nmt 
another, 6,400 ha 
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5. Annmallay Hills. — Thurston. In Madras Museum. (In epistola.) 

Beddome. In British Museum Collection. 

6. Ceylon. — Haly, Ferguson, Willey. British Museum Collection. 

7. Calcutta. — Solater. In Indian Museum, Calcutta. 

8. Barisal. — Bombay Nat. Hist. Soo. Collection. 

9. Garo Hills. — Solater. Indian Museum, Caloutta. 

10. Khasya Hills. — Solater. Indian Museum, Calcutta. 

11. North Caohar. — Annandale. Indian Museum, Calcutta. 

12. Naga Hills. — Solater. Samaguting, 2,000 feet. Indian 

Museum, Calcutta. 

13. Nadira.— Solater. Indian Museum, Caloutta. 

14. The Doom's. — Millar. (In epistola.) Specimens in St. Joseph’s 

College Museum, Darjeeling. 

15. Darjeeling. — Stoliozka. (Jourl., As. Soc., Bengal, Vol. XL, 

p. 422.) 

Description.*- Rostral. Touches 6 shields ; the sutures formed with 
the anterior nasals are twice or nearly twice those formed with the 
internasals. Internasals. — A pair ; the suture between them about 
two-thirds the suture between the prajfrontal follows ; subequal to 
or rather less than the internaso-prafrontal suture. Prcefrontals. — A 
pair ; the suture between them subequal to, or rather greater than 
the prafronto-frontal suture; in oontaot with internasal, postnasal, 
loreal, prrooeular, supraooular (usually) and frontal. Frontal. — Touches 
6 shields ; the supraocular sutures about three times the fronto- 
parietals, and about twice the fronto-prtefrontals. Supraocular ). — 
Length equal to, or nearly equal to frontal ; breadth one-third or 
more greater than the frontal, at a point opposite middle of eyes. 
Nasals. —Divided ; in oontaot with the 1st and 2nd supralabials. 
Loreal.— One ; longer than broad. Prceoculars. — One ; sometimes 
touching the frontal. Poeloculars — Two. Temporals. — Two small 
anteriorly ; the lower in oontaot with the 7th and 8th supralabials 
(sometimes 6th also). Supralabials. — 9 or 10 ; the 5th and 6th 
touohing the eye usually (in Burmese specimens), sometimes the 
4th also. Sublinguals. — Two pairs ; the posterior rather larger, and 
in oontaot with the 5th and 6th infralabials usually. Infrala- 
bials. — The first meet to form a suture, half or less than half 
that between the anterior sublinguals ; the 6th largest usually 
(rarely 5th or 7th) broader than the posterior sublinguals and 
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in oontaot with two scales behind. Scales .*- Two heads lengths 
behind head 17; midbody 17; two heads lengths before vent 
18. Absorption from 17 to 15, the 4th row above the ventrals 
is absorbed into the adjacent row above or below ; from 15 to 
18 the two rows below the vertebral coalesce. Vertebral row 
not enlarged, or modified, Costals not oblique. The last row en- 
larged, Keels absent, or very faint in a few median rows at back of 
body only ; when present cease in the sixes or fours of the supracmu- 
dais. Apical pits presont. Ventral s . — 200 to 238 (Boulenger), broad, 
the last costal row only partially seen on each side when specimen 
laid on its back. A sharp keel on each side and corresponding notch 
in the free edge of the shield. The last ventral divided like the 
anal (Boulenger says sometimes, but I have never seen an exception), 
and occasionally the penultimate also. Suhcaudals . — 97 to 144. 
Keeled and notched similarly to the ventrals. Anal . — Divided. 

Dentition .-— Maxillary teeth 20 to 22, subequal, the last three a 
little longer, and grooved : anterior mandibular teeth longest, 
(Boulenger.) 


FLYING SNAKES. 

A Postscript , — At the present day there is a great tendency to 
discredit any strange stories handed down to us from our forefathers. 

A certain section of the public, not without some reason however, 
openly scoffs at improbable stories, especially in connection with 
snakes, the size of tigers, and other game, fish, etc., knowing the 
tendency of men to exaggerate. 

Many a truth is repudiated, mentally if not verbally, tacitly scoff- 
ed at and relegated to the level of a “ good story 99 or a “ traveller’s 
yam”. 

Certainly many travellers in the past and sportsmen of to-day are to 
blame for this incredulity. There is no doubt however, that Nature is 
abundantly more subtle, and prolific in manifestations which are 
little short of miraculous than is man’s inventive genius, whioh is 
dwarfed by comparison. 

Many of the incredulous school upon enlarging their minds have 
to acknowledge themselves in error, A quotation such as that I have 
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made use of in my paper from the late Professor Owen, emanating 
from a less worthy source, would, I feel sure, evoke scepticism, and 
derision from many. 

The faot that we must acknowledge that there are such creatures as 
“ flying snakes ” at the present day will doubtless make many who 
learn this for the first time recall allusions to such beings in the Bible, 
and it may interest them to discms the belief in suoh among the 
ancients, and subsequently. 

The two allusions to “ flying serpents ” in the Bible occur in 
feaiah. 

In the original the Hebrew word used is “ saraph ” in both plaoes, 
and it is translated as “ fiery flying serpent”. 

The same word ooours in Numbers* (Chap. XXI, verse G) in its 
plural form “ seraphim,” but is here translated simply as “ fiery 
serpent.” 

The first allusion (Chap. XIV, verse 29) reads as follows : — “ Re* 
joioe not thou, whole Palestina, because the rod of him that smote 
thee is broken: for out of the serpent’s root shall come forth a cock- 
atrioe, and his fruit shall be a fiery flying serpent.” 

The second reference (Chap. XXX, verse 6) reads as follows: — “The 
burden of the beasts of the South: into the land of trouble and anguish, 
from whence come the young and old lion, the viper and fiery flying 
serpent, they will carry their riches upon the shoulders of young 
asses, and their treasures upon the hunches of camels, to a people that 
shall not profit them.” 

Isaiah describes the seraphim as follows (Chap. VI, verse 2 ):— 
“ Each one hod six wings ; with twain he covered his face, and with 
twain he covered his feet, and with twain he did fly,” 

Chamber’s Encyclopaedia says of them that they were “ celestial 
beings on either side of the throne of Jehovah, seen in prophetic 
vision by Isaiah, and by him alone.” The first allusion (Chap, XIV) 
refers obviously to these mythical celestial beings, in association with 
and in fact the progeny of another fabulous being, the cockatrice 
which the late C/anon Tristram says was a creature supposed to be 
hatched by acock from serpent’s eggsand so represented as a dragon 
with a cook's head. It was called also u basilisk,” or crested serpent. 
The second reference (Chap. XXX) has far greater interest to the 


* Easydopudift Brin* uc*. 
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natur alis t, because the passage refers to other oreutures known to 
exist, whioh have been identified with fumiliar present day forms. 

The context ( vie the first 7 verses of Chapter XXX) shows that 
the oountry referred to as “ the land of trouble,” etc., is Egypt. The 
lion [Felts lea) is a typically African animal, and doubtless ooourred 
in Egypt in the days when Isaiah wrote. 

The viper referred to, there is little doubt, is the Eclrn carinata, so 
oommon in India, und ranging into Egypt umong other parts of 
Northern Africa. The Hebrew word in the original is “ Epheli ” 
which the late ('anon Tristram identified as Echts arenieola of the 
present day, an earlier name for E. carinala. 

The resemblance between this Hebrew word and “ Afse ”, which 
is in oommon use in parts of India for the same snake (Delhi), is note- 
worthy. f 

The “ Saraph ” used in a passage, which clearly refers to present- 
day well-known forms like the lion, and the eohis, leads one to infer 
that the oreature made reference to was an equally well-known 
inhabitant of Egypt. 

Now the faot that the word ” Saraph ” in both references in Isaiah 
is translated in the present version of the Bible as “ fiery flying 
serpent,” whilst the same word in Numbers is translated as “ fiery 
serpent,” raises the question which of these two renderings is oorrect. 

The Enoyoloptedia Brittanioa says if it has a Hebrew etymology 
it must signify “ burning ones ” ( “ consuming ” not “ fiery ”), and 
again “ in Num. XXI, 6, the word “ Seraphim ” is used of a kind 
of serpents not “ fiery serpents ” but burning, « «., “ poisonous ones.” 
From this it appears that there is no confirmatory evidence of the 
existence of flying snakes in the Hebrew version of the Bible. 

it appears probable that the fiery serpent referred to was a poison- 
ous snake so oalled from the burning pain attending its bite. 

It is extremely interesting in the discussion of flying snakes to read 
what Herodotus wrote nearly 500 years before Christ. 

Herodotus (boro between 400 and 480 B.O.) wrote: “ Arabia is the 
last inhabited oountry lying to the southward, and the only region 
whioh produces frankincense, myrrh, cassia, and reden urn. All those 
things the Arabians gather with some difficulty, myrrh only exoeptod. 

+ 1 sotlcs that the Oydspndfe at ladia (VoL V* 7) girts “ Apfcth" m Htbnwwd 

“Afti" tna«Af*l"»» Attbie wwdsfw** *»!»'' witbooi spMtfyiag further. 
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They collect the frankincense by burning styrax, which the PhcBni- 
cians export into Greece, for flying serpents, small of body and with 
variegated skins, guard the trees which bear the frankinoense, a great 
number round each tree : as for vipers they are found in all parts of 
the world, but flying serpents are found in thick swarms in Arabia, 
and nowhere else, and therefore they appear to be very numerous.” 

Pliny the Elder (born A.D. 23, died 79) mentions serpents that 
twirl themselves by the tail to a branch of one date tree, and so 
spring to the branches of another ; and says the Arabs call them 
“ flying serpents,” This seems to me quite likely in the face of what 
we know at the present day, if we allow for a certain inaccuracy in 
the observation. A snake that jumped to another branch would 
largely depend upon its tail to secure its hold. It would certainly 
wreath it round the branoh upon which it alighted, if in any danger 
of falling, pending having regained its “ foothold.” This use of the 
tail might easily have been misunderstood, and conoeived in the 
light of a spring, and its recoil. Calmet (Augustine) the Benedictine 
(born 1672, died 1757) refers to the “ Seraph” a “ flying serpent, the 
only one that has wings.” “ Its wings are not feathers, like the 
wings of birds, but rather like those of bats”, and he says u when the 
Arabian goes to gather the aromatic reed, or cassia, of which these 
serpents are very fond, they cover all their heads, except their eyes, 
with skin, to seoure themselves from the bite of the serpent, which 
is very dangerous.” 

This reads very like a distortion of the truth in a zealous attempt 
to reconcile faot with dogma. The detailed anatomical peculiarities 
given by Calmet refer to some creature obviously not a snake, though 
it might be a flying lizard. It is to be noted, however, that the flying 
lizards (Draco) do not occur as far West as Arabia. 

Admiral Lord Anson (horn 1697, died 1762) mentions “ flying 
serpents in the Island of Quibo, which darted themselves from the 
boughs of trees upon man and beast but were without wings.” 

Niebuhr (bom 1733, died 1815), who published the Natural History 
notes of his friend and fellow-traveller P. Forskal, refers to “ flying 
snakes” in a strain similar to that of Pliny ; and Parkhurst, the great 
biblical scholar (born 1728, died 1797) suggested that the snakes 
alluded lo by these authorities might be the same, or allied forms to 
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those mentioned in the Bible in Isaiah. 1 think however my forego-* 
ing remarks show the first reference purely metaphorical, and the 
second though obviously literal, a hyperbolio and unwarrantable 
misinterpretation. What the snakes are or were which were known 
to the Arabians as flying snakes must remain a matter of speculation. 
None of the genera which furnish the “ flying snakes 99 of the present 
day that are known as such, oocur in Arabia, but I see no reason why 
similar Baltatory feats should not be performed by other tree snakes 
known to inhabit that region. 
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ON THE GENERIC POSITION OF THE GROUPS OF SQUIB- 
RELS TYPIFIED BY “ SCTURUS ” BERDMORET AND 
PER NY I RESPECTIVELY, WITH DESCRIPTIONS 
OF SOME NEW ORIENTAL SPECIES. 

BY 

Oldfield Thomah. 

In determining a long-nosed Formosan squirrel of the pernyi 
group 1 have had occasion to study the generic relationship of each 
of the different forms that have of late years been included in the 
genus Funambulus , and, as might be expected from Dr. Forsyth 
Major’s descriptions of their teeth in his classical work on the 
subject,** I find that several different groups should be recognized as 
distinct genera. 

Already something has been done by other authors in this direc- 
tion, and the genera Rhinoseiurus, recognized for the species laticau - 
datns and its ally tupaioides, Laria for instgnis (with whioh goes hosei\ 
1'amiops for macclellandi and Sciurotamias for davidianus (+ conso- 
brinu s). In addition, I would suggest that generic rank should be 
aocorded to the two following groups. I do not propose to describe 
hem in great detail, as particulars about their skulls and teeth have 
already been published by Dr. Major. 

Mknetkh, gen. nov. 

Skull of the rotmded, upwardly oonvex “ Xerus M type, approxi- 
mately of the same character as in Laria and the African Funmiurui . 

Teeth more or less hypsodont, the valley between the transverse 
crests deeply exoavated, so that the teeth soon wear into a character- 
istic horseshoe pattern. P 3 proportionally well developed and 
standing but little inward of the centre of the tooth-line. 

Range. — Burma, Siam, and Malay Peninsula. 

Type. — Menetes berdmorei (Sciurus berdmorei, Bly.j. 

Zetis, gen. nov. 

Frontal region comparatively flat, as in Soiurus , to which this 
genus would appear to be more nearly allied than to Funambulm . 
Muzzle very muoh elongated, the distance from the tip of the 
nasals to the point at whioh the premaxillo-maxillary suture mounts 

* J > Z 8. 18*S, p, 189. 
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on to the upper surface of the skull more than the interorbital 
breadth : lateral profile lines gently sinuous, without sharp concavity 
at the point above mentioned or strong shoulder at the front end of 
the zygoma. Postorbital processes small. 

Teeth braohyodont, with low ridges. P 3 small in proportion 

top *' 

Range. — 8. China and Formosa, Himalayas, Burma, Malay 
Peninsula and Borneo. 

Type . — Zetu rufigents (Sciurus rufigents , Blanf.) 

Other species : lokriah> Hodgs., pernyi , M. Edw., everetii , Thos., 
pyrrhomeruSj Thos., and the Formosan species described below. 

Within the genus there is considerable variation in the deve- 
lopment of the snout, Z* pyrrhomerus having the longest and Z . 
lokriah the shortest. 

This has been long recognized as a natural group, but has been 
assigned, I now think wrongly, to Funambulus , as it would really 
seem to be a long-nosed ally of true Scturus, 

It would therefore have no close relationship to the other long- 
nosed Oriental form, lihinosciurus, whioh seems to be a member of 
the Xerine series of genera, and bus teeth remarkably like those of 
Menetes . 

In order to assist other workers in the generic reference of 
the different species of Oriental squirrels I give the following table, 
which shows the prominent species, including those mentioned under 
Sciurus by Blanford, Hose, and Anderson, sorted according to the 
modern genera. But I have not ai tempted to enumerate all the 
more recently described species, as so many are mere variants of the 
prominent species included in the table. 


Hatnfa bicolor. 

gigautea. 

— — indica. 

macrouni*. 
— * xnebmopepk. 

nanogigas. 

notahilift. 
Sciurus alriom.'f 
— atvodoraaUs. 
brookci. 


Sdurtus caniceps. 

castaneovcntiin. 

chmcusis. 

~ ■ oonoolor. 

erytbriBus. 

— 1 ferruginous. 

— finlayaoui. 

— 1 fraterculu*. 

— gordoni. 

■■■- » griaaimanua. 


f tiaratinprum, U afar* li probably a synonym of aiHoni, Andttsoa. 
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Soiurus haringtoni. 

— -- h npurim. 

jouiinki. 

leucoxnus. 

Pik'ioidca. 

lowii. 

* 111, UlUOjrfiRtor. 

— — TTIodoslllS. 

— ttohitnti. 

» — phavrei. 

— .. ;.h,l-nt)iiniCKifl. 

— pvu'ri. 

— p> »?‘3vyUirn8. 

n. /*ril)«»rgi. 

_ i ub, ivoulcr. 



C3h»*b 1 « 'irniiH, 
Tumi* >ps inacoMlandi. 


Zetis everetth 

— lokriah. 

— owstoni. 

pernyi. 

pyrrhomerus. 

— rufigonis. 
Funambulufi layardi. 

• pal in am m 

* pennanti. 

fiublineatua 

triatriatuf*. 

Laria bosei. 

— in«ignt 8 . 

niobc. 

Sciurotamias davidianus, 
MeneUm bcrdmorei, 
RhinoHciuruB laticaudatug 
Reithro«oiaru 8 macrotis 
NannosciuruH concinnus 

— exilis. 

melanotw. 

whiteheadi. 


The rti roe following Oriential squirrels appear to be new 
Sciurus stevensi, sp. n. 

A squirrel like S, atrodorsalis when without the black dorsal patch, 
out with a blue-grey belly. 

K ; ',o about as in atrodorsalis. General colonr above almost exactly 
of the warm grizzled fulvous grey characteristic of the specimens of 
atrodorsalis in which the black on the back is not developed. Under 
surface and inner side of limbs bluish grey (approximately plumbeous 
of llhlqwuv), a colour not found among the many variations of 
atrodoruUis . Hoad concolorous with back or a little greyer. Ears 
short, their backs covered with rather long hairs, winch are blackish 
in one specimen, grey in the other ; a scarcely perceptible lighter 
post auricular spot. Hands and feet light grizzled blue-grey. Tail in 
a general way like back, darkening terminally, the hairs (except 
those at the extreme tip) ringed with huffy or fulvous and black, 
their ends with distinct white terminal or subterminal bands. A tuft 
at the extreme tip of the tail wholly black. 

Skull muoh like that of S. atrodorsalis , but with more delicate 
muzzle, and less convex in the interior frontal region. 
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Dimensions of the type (measured in the skin) : — 

Head and body 230 mui. ; tail 190 ; hind foot (wet) 45; cur (wet) 
17. 

Skull : fronto-parietal suture to nasal tip 35*3 ; zygomatic breadth 
30; nasals 15x6*9 ; iuterorbital breadth 17: intertemporal breadth 
17 ; palatilar length 21 ; combined length of jt? 4 and 5. 

Hal* — Beni-ohang, Abor-Miri Hills, northern frontier of Upper 
Assam. Alt. 4,000*. 

Type . — Adult male. B.M. no. 7. 11. 26. 2. Collected 10t.1i Feb- 
ruary, 1906, by Mr. H. Stevens. 

This squirrel seems alone to resemble the non-blnok-huckcd ex- 
amples of atr odor salts , but that speoies is found in a very different 
area, far to the south of the present locality, and is distinguishable by 
its differently ooloured belly. I have named the new form after its 
collector, Mr. Stevens, who is one of the very few people who have 
obtained any zoological specimens in the inaccessible and dangerous 
region to the north of Assam. 

Seiurus pryeri inquinatus , subsp. n. 

Similar to true pryeri in all important respects except that the 
under surface and inner sideB of the limbs, instead of white, are uni- 
formly pale rufous (rather darker than “ vrnaceous-oinnamon 99 of 
Ridgway). The dorsal colour is rather more vivid than in pryeri , 
owing to the reduction of the blaok rings on the hairs. Lips and 
chin grey, interramia and throat rather more yellowish than the 
rufous belly. 

Dimensions of the type (taken on skin) : — 

Head and body 267 mm. ; tail 238 ; hind foot (wet) 58 ; ear (wet) 
17. 

Skull : interorbital breadth 18 ; palatilar length 25 ; length of 
upper tooth-series, exclusive of jp 3 , 9-6* 

Bab . — Lawas jRiver, western border of British North Borneo. 

Type. — B.M. no. 1. 8. 25. 1. Collected and presented by the late 
J. 8. Jameson, Esq. 

In spite of the very conspicuous difference involved by the obange 
of the beUy*eolour from white to rufous, I only make this n sub- 
apeoies, as one of the Museum examples of pryeri has a slight fulvous 
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blush on its under surface, thus showing a tendency to intergradation 
in this character. 

Zetu omtoni , sp. n. 

Most nearly allied to Z, lokriak , but larger and darker coloured. 

General colour above uniform dark finely grizzled olivaceous, the 
head, body, and limbs being all of much the same tone, though the 
tips of the digits are blackish. Under surface broadly and con- 
spicuously washed with yellow or orange, the bases of the hairs slaty ; 
in the anal region this colour passes into a ferruginous patch, as in 
several of the other species. Baok of ears with dull whitish hairs, 
not forming a prominent patch. Tail-hairs for the greater part of 
their length finely ringed with dull buffy or orange, their ends with 
a broad subterminal band of blaok and a white tip. 

Skull with a very long muzzle, not equalling that of Z . pyrrho- 
merus in this respeot, but coming next after it, the only other squirrel 
with a longer snout being JRhinosciurus latkaudatus. 

Dimensions of the type (measured on the skin) 

Head and body 235 mm. ; tail 165 ; hind foot (wet) 47 ; ear 
(wet) 23. 

Skull : greatest length 54 ; greatest breadth 30 ; nasals 18*3x6*1 ; 
interorbilal breadth 14*5 ; intertemporal breadth 16*7 ; palatilar 
length 23*5 ; diastema 14 ; combined length of p 4 and m 1 “ 8 8*6, 

Hab . — Mt. Axizan, Central Formosa. 

Type . — Old female. Original number 63. Collected 6th Decern- 
ber, 1906, by native hunters for Mr. Alan Owston, of Yokohama. 

This distinct squirrel forms an interesting addition to the small 
genus Zelis, and 1 have much pleasure in naming it in honour ’ of 
Mr. Alan Owston, to whom so much of our knowledge of the Japanese 
and Chinese faunas is due. 

It would seem, as with certain other Formosan animals, to be more 
allied to the Himalayan than to the Chinese members of the group, 
as may be seen by the following rough synopsis of the speoies of 
ZMu : — 

A. Tail dully coloured, graded, 
a. Belly-hairs yellow or orange terminally, 
a*. Colour graded brown. Nose less elongated.**... lokriah. 

5*. Colour dark olivaceous. Nose much elongated... otottoni. 
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b» Belly hairs whitish terminally. 
c 9 . Tail-hairs broadly white-tipped. A rufous patch 

on base of tail near anus pernyi* 

d 9 . Tail-hairs dolly orange-tipped. No rufous anal 

patch everetti. 

B. Tail noh ferruginous along its oentre below. 
e. Cheeks ferruginous. Outer side of hips grilled brown, rujigenii . 
d. Cheeks not ferruginous. A brilliant rufous patch 
outside hips 


pyrrkomeruf * 



THE DRINKING HABITS OF WILD ANIMALS. 

BY 

Major R. G. Burton, Indian Army. 

A great deal of misoonoeption appears to prevail regarding the 
drinking habits of wild animals ; partly due, no doubt, to errors which 
have crept into works on natural history, and have so been perpetu- 
ated. It would be well if the truth on this subject could be oleared up 
onoe and for all, and in this matter the evidence of observant sports- 
men will be of the greatest value. Many old myths in natural 
history have already been dissipated, as, for instance, that regarding 
the length of tigers, of whioh we read in an old edition of Chambers 
Encyclopedia — “ The tiger is sometimes fifteen feet in entire 
length to the tip of the tail ; an instance is on reoord of 
eighteen feet. 99 We should like to see that eighteen footer ! Chalk 
him out on a wall, with the rest of him in due proportion, and see 
what he looks like ! 

But errors in a work of natural history are liable to be handed on, 
and it is thus that many misconceptions are perpetuated. The 
standard work on the natural history of the Game Animals of India 
will undoubtedly be, for some time to come, Mr. Lydekker’s book, of 
whioh a new edition has recently been issued. Indeed, the accumu- 
lated knowledge presented in this excellent work is so exhaustive, that 
at first sight it would appear that there is nothing further to be said 
on the subject. But Mr. Lydekker himself notes that there are 
differences of opinion with regard to the drinking habits of wild 
animals. Whether these differences of opinion really continue to 
prevail among competent observers is a question that remains to be 
deoided. 

I will quote a few paragraphs from Mr. Lydekker’s book before 
proceeding to discuss the matter which forms the subject under 
review. 

Of the sambar he says “ Whether they require water every day 
is still a question ; but it is well known that they are frequently in 
the habit of travelling long distances in search of that element/’ 

With regard to the nilgai we are told : — “ Nilgai oan exist with 
bat a small supply of water, and it is probable that, in the cold season 
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at least, they drink only every second or third day, and that they 
oould go for a considerably longer period without liquid.” 

Again — “ Whether black buck overdrink is a matter on whioh there 
is a difference of opinion, but that they can exist without taking 
liquid seems demonstrated by the occurrence of a herd on a narrow 
spit of land between the Chilka Salt lake in Orissa and the sea, where 
for thirty miles the only fresh water obtainable is derived from wells. 
Exception has been taken to this statement, and the suggestion made 
that there may be irrigation canals or troughs of water used for 
cattle. The spot is, however, I believe, perfectly barren.* That 
there is nothing improbable in the statement is evident from the fact 
that several kinds of antelopes in the Kalahari desert of South Africa 
never drink for at least many months in succession . 5 5 

Of the ohikara Mr. Lydekker writes — “ Grass und the leaves of 
bushes and shrubs form its chief nutriment ; and although partial to 
the luscious grass growing in the neighbourhood of water, it is believ- 
ed by some observers never to drink, being often found during the 
hot seasons where there is no water except in deep wells. Even in 
places where water is found, Dr. Blanford states that he never saw 
the footprints of gazelles among those of animals that came to drink 
at the pools . 55 

I approach this subject in no controversial spirit but with the 
desire that a question, on which apparently so much difference of 
opinion is prevalent, should be finally cleared up. All the animals 
referred to in the above-quoted extracts are common in many parts of 
India, and there should surely be no difficulty in arriving at a 
definite conclusion with regard to their habits. 

I may state, to begin with, that my own belief is that all animals 
drink onoe in twenty-four hours at least, where they are able to obtain 
water . That is the result of a not inconsiderable experience of jungle 
life extending over a period of many years. At the same time my 
observations have been almost entirely limited to the Deooan plateau, 
so that I am unkble to answer for the habits of wild beasts in other 
parts of the country. 

As regards the sambar, I may say at onoe that my acquaintance 
with this animal is limited, and principally dates from some seventeen 


• U it i» pwfsotly baron, wbnt ai* the rolls tor ? 
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years back ; so I must ask for information from more oompetent 
observers. 1 believe the idea that sambar drink only once in three 
days was first given expression to in Sterndale’s Natural History. I 
recollect being in camp near a pool of water in the Melghat Forest in 
the hot weather of 1890, when sambar came daily to drink. They 
drank also at night. But it is impossible to say whether the same 
animals visited the water each day or night. 

The nilgai or blue bull, I oan say definitely, drinks daily in the 
Deccan and in the cold weather. In the cold season of 1899-1900, 

I encamped on two occasions close to a village in the vicinity of 
which there were very few of these animals. There were, in fact, 
one herd and one solitary blue bull, and no more, for I knew the 
country well. The season was one of drought, all the water in the 
jungle being dried up, and the only water obtainable was in irriga- 
tion channels and troughs near the village, to which these and 
many other animals used to resort nightly. This was proved by 
their traoks. No doubt they drank at night owing to the proximity 
of the water-supply to humAn habitations. In the hot weather I 
have seen a herd of nilgai pass my camp on their way to drink on 
two successive days in the heat of the day. 

When we come to the blaok buck, we are on more certain ground. 
There can surely be no difference of opinion u whether they ever 
drink/* In the Deccan, at any rate, the black buok is addicted to 
drink. I have seen herds of the animals trooping down to the 
water to drink, and I have in my possession a photograph, taken 
in Rajputana, showing a herd at water, some of them in the act of 
drinking. I raised this question in the columns of the Asian some 
seven years ago, and wrote with reference to the Chilka Lake herd 
referred to by Mr. Lydekker — u More information is required with 
regard to this herd. Are there not troughs or irrigation channels 
from which the animals can obtain water V* 

My query brought forth a reply from a gentleman who wrote, 
under the pseadonymn of “ The Judge ": — u As to the speoial tract 
from which I write, they have an ample supply of fresh water when- 
ever there is rain about, that is from early April, when showers fall 
in these parts, up to November, when they cease. 1 visited this 
morning the south-eastern shores of the Chilka Lake, and on the 
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plain found many of the antelope tracks, but had no time to follow 
them up ; a native with me saw the herd two or three days baok. 
This locality is at the extreme south of Bengal, lat. 19'30 N. and 
long. 85*15. Everywhere in the plain are hollows where water is 
now and oonstantly standing for several months in the year ; there 
are also pools among the sandhills close to the sea, what the Telugu 
people call 1 Dibbula/ and these are common all down the coast. 
Beside these sources of supply there are also paddy fields having 
water now * in them and a flourishing crop on thorn. The ordnance 
map shows the land oooupied by them at the present day to have been 
onoe a mere swamp. No doubt the struggle for existence has caused 
them to be reclaimed and cultivated. Thus the antelope of these 
parts have plenty of water for the present ; they are no doubt 
cousins or descendants of the herds which are or were common about 
Puri, 50 miles north up the ooast, and there is nothing to prevent 
their migrating there periodically. In 1840, as recorded by the 
then Chaplain of Cuttack, the natives used to spread a net across the 
strip, where it was narrow enough for the purpose, and drive them 
into it. The strip is now too wide for this plan, however ; still it 
remains to be seen whether there is a water-supply for them in the 

hot weather.,*. ...Why should not antelope swim across to the 

mainland for a drink as undoubtedly do the spotted deer that live on 
the Ohilka islands ? In the hot weather the water at the south of the 
lake is moved up to the north by the strong south winds, and Sir W. 
Hunter records in his 1 Orissa ' that the level of the lake is at the 
north many inches higher than it is at the south owing to this con- 
tinuous pressure of air on it I do not know if antelope swim, but 

possibly they can and may do so under pressure from thirst and other- 
wise ......At all events the antelope at the southern end of the Chilka 

Lake could easily obtain fresh water by going southwards over the 
Presidency boundary where the lake ends, and they would find it 
beyond their strip. Apparently, then, the antelope of the Chilka 
Lake have only to travel in order to obtain water.f And as there are 
paddyfields, perhaps a hot weather orop is raised on them, as it is in 
other parts of the country. ThetfS are also wells, according to Mr. 
Lydekker's own showing. As there are wells, they are presumably 
♦ X tat* act tbs tats ot this tottoa 

t Vory probably Ut»f« *f* mmmA migntftono to fcssp wfctoto mch ot w»t*r. 
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used for purposes of irrigation, and probably for filling troughs for 
cattle. Perhaps some one acquainted with the tract of oountry can 
furnish information on these points/* 

Mv query also resulted in a letter to the Asian by “ G.S/R/*, who 
I think may he recognised as one of the most competent observers in 
India. “ G.S.R/* wrote : — “ As this particular point (whether ante- 
lope and gazelle can exist without water) has for some time engaged 
my attention, 1 made special enquiries about it during a recent visit 
to Bikanir and Jodhpur, where the heat in the hot weather is terrific 
and antelope with gazelle exist in numbers, and where in the former 
State water is only obtainable from deep wells, and in the most part 
also in the latter oountry. I was informed by several persons, 
European and native officials, that during the hot season when all 
the tanks are dried up, herds of antelope and gazelle regularly attend 
the cattle-drinking troughs in the evenings. In several parts of 
Jodhpur many persons are kind enough to fill troughs in the jungle 
away from villages for the benefit of antelope, just as kind people 
at home feed wild birds during hard winters. In addition to 
obtaining this supply of water, antelope and gazelle eat largely of 
the flowers of the c Ak,* which no doubt contain moisture. Ante- 
lope maddened by thirst have been known to jump down village 
wells. That antelope by the help of eating flowers, etc., can exist for 
several days without water, seems to be generally held, but not for a 
longer period than a week during great heat ; after that time they 
die. It has always appeared to me much easier for purely vegetable 
feeders, like antelope and gazelle, to exist fora considerable time 
without drinking water to keep themselves alive than it is for 
carnivorous animals such as wolves and foxes, who frequent similar 
hot localities as antelope. How can these get water ? Well, 1 
was also informed that these animals go for their supply of fluid to 
the cattle water troughs by the villages, during the night time I 
conolude. But I think this statement requires further enquiries, as 
the amount of water left in the cattle troughs after the antelope and 
gazelle have had sufficient must be extremely small/* 

As regards the carnivora, I oan confirm the statement that they 
drink from the cattle troughs at night, for I have seen tracks of 
panthers, jackals, and foxes at such places. 
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Now for the ohikara. X can only say that my experience does 
not ooinoide with that of Dr. Blanford. Perhaps the poet was more 
aoonrate than the naturalist, when he wrote — 

The wild gazelle ou Judha’s hills, 

Exulting yet may bound ; 

And drink from all the sacred rills 
That gush on holy ground. 

I have seen the ohikara in the not of drinking at a pool before 
sunset, when waiting over the water for a panther ; and a family of 
three used to drink nightly at one place near a cantonment where I 
was stationed some years ago. The cold reason of 1899-1900 was 
on© of great drought, and all the water courses were dried up in the 
part of the Deccan where I was stationed. The only water was 
contained in the wells and irrigation channels in the vicinity of 
villages. At these wells the patient laborious cattle toiled all day to 
draw the water that ran down the channels to irrigate the fields. 
At night when all was quiet and the watchmen slumbered on their 
platforms amid the orops, the nilgai always came down and drank 
where the water was collected, and especially at the wooden troughs, 
hollowed out of the trunks of trees, which were placed for the cattle 
near the wells. The marks of their feet might he plainly soen in the 
soft mud every morning. At night, too, the prowling panther 
visited suoh spots, where he might find a victim among the herds of 
gazelle that trooped down during the hours of darkness from the 
neighbouring stony and arid hills, or might pick up a stray goat or 
dog belonging to the hamlet, or a calf that was perishing of want. 
The gazelles drank here in numbers, leaving a beaten pathway from 
their jungle haunts. 

Around the life-giving water all that passes during the night, all 
the comings and goings of the beasts of the fields may be read from 
the book of nature which lies open to the observant eye. There is 
the beaten track of many dainty little pointed feet, the marks of the 
gazelle, and the larger spoor of the antelope. The pugs of the 
panther may be looked for upon any of the dusty paths that approach 
the trough or water channel. All animals prefer to keep to a beaten 
track, and their wanderings are thus more easily followed. The 
porcupines, most nocturnal of creatures, have come down from their 
cave-dwellings in the banks of the dry ravines and in the hill sides, 
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and one has dropped a quill beside the trough, while another has 
pierced through the heart a goat that was tied up as bait for a 
panther in the adjacent nullah. Jackals, wild oats, foxes, hares, 
peafowl, partridges, quail, all these have passed to and fro at sunset or 
in the silent watches of the night, and have left unmistakable impress 
of their presence where they have been to quench their thirst. 

There can, then, be no doubt that all the animals in question 
drink. Whether they can go without drinking, like the antelopes of 
the Kalahari Desert, is another question. My own impression is 
that they cannot. No doubt all animals can live and suffer for a 
time without water. I think there was a human “ exhibit M of this 
nature at the old Westminster Aquarium, where Doctor Tanner also 
passed forty days without food. The animals of the waterless regions 
of Africa have apparently adapted themselves to their environment, 
and are able to abstain from water for considerable periods. Per- 
haps there are more succulent shrubs in those regions than there are 
in India, of the nature of the “ Ak ” mentioned by “ Q. H . it.”, and 
of the raohwa flow r er on which so many animals feed. But are there 
in India waterless regions in which the species referred to have 
become so adapted to their environment that they can live for long 
periods without water ? 
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THE MOTHS OF INDIA, 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
•‘THE FAUNA OF BRITISH INDIA.” 

SERIES HI. PART X. 

By 

8m George Hampton, Bari., p.z.8., 

(Continued from page 53 of thin Volume .) 

PYKALHM'. 

Gau.kiuana\ 

4144. d. Mkuhsoblaptes vinotincta, n. »p. (Plate E., f. 38.). 

9 . Head and thorax pale greyish, slightly tinged with brown ; abdomen pale 
greyish. Forewing pale oohreouB grey, suffused and irrorated with vinous red ; 
subcostal nor v are streaked with fuscous grey ; a small greyish spot in middle of 
cell and ill -defined fuscous disooidal spot ; a diffused curved subterminal band 
from vein 7 to inner margin ; a terminal series of dark striae. Hindwing pale 
fuscous grey. 

£. Forewing long and uarrow, less suffused with vinous red and iirorated 
with a few black scales ; a diffused black streak in base of cel), an irregular 
patch in middle of cell and a diffused streak in upper part of cell towards 
extremity. Hind wing paler and more ochreous. 

Habitats Ceylon, Maskeliya (Pole). Exp . # 42, ? 36 mill. Typo ; in B. M 

4149. a . Lamohia mcANEURRf.LA, Rag. Nouv. Gen., p. 51 (1888). id. Rom. 
Mem. viii., p. 437, pi. 45, f. 13. 

Forewing of male with glandular swelling at base of costa. 

Differs from L. planati * in the large disooidal annulus on forewing ; hind- 
wing more acute at apex and tinged with fuscous instead of being yellowish. 

Habitat.— Ceylon, Nawalapitiya (Green), Maskeliya (Pole) ; Singapore ; 
Sumatra. Exp. $ 34, J? 42-48 mill. 

4159. Lamoria adaftella. 

This is distinct from the P&lsaarctic ; L. amlla ; the male has the base of 
ooafca of forewing dilated and hollowed out, but no glandular swelling. 

Forewing with the veins streaked with fuscous ; a black mark in oell between 
the almost obsolete stigmata. 

Habitat.— Ceylon, Exp. 24-26, mill. 

Crambin^. 

4168. Rename Crambos phjro^hleps, n, sp, 0. dblataus, Wlk., from 
Australia being a distinct species. 

4161. a. Crambos BHACnYEHAJu>A,Hmp*n., P.L.B. 1906, p.494, pi. 36, f. 18 

$. Head, thorax and abdomen black-brown. Fore wing fuscous brown with 
a cupreous tinge ; a white fascia on median nervate emitting very short streaks 
on veins 2*3*4 * cilia brown at base, brownish grey at tips. Hindwing fuscous 
brown ; cilia brown at base, brownish grey at tips. 
mnw< J Exp. 16 min. 
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4177. a. Crambos duniphalis, n. sp. (Plate E., f. 10). 

Porewing with vein 11 curved and approximated to 12; both wings with veins 
4*5 stalked. 

g. Head and thorax white ; palpi at sides and pafcagia tinged with brown ; 
abdomen white dorsally tinged with brown. Pore wing white suffused and irrora- 
ted with pale red-brown, the costal area deep red-brown ; a white fascia from 
base through the cell topostmedial line, thenoe diffused to tormen below apex; an 
oblique irregular black-brown discoidal bar, dilated below ; a very highly dentate 
postmedial lino from costal area to inner margin, some of the teeth almost 
reaching termen ; a fine brown terminal line. Hindwing greyish brown.. 

$ ♦ Forewing with the white fascia narrower and not reaching beyond post- 
medial line, the discoidal bar obsolescent, 

Habitat . — Ceylon, Maskeliya (Green). Exp . 28 mill. Type in B. M. 

4185, b. Platvtes aroyrotrjcha, n. sp. 

Fore wing with vein 10 stalked with 8*9 ; 11 anastomosing with 12. 

g. Head, thorax and abdomen white tinged with rufous, the last with some 
fuscous irroration. Forewing white suffused with rufous except on costal and 
innor aroas and sparsely irrorated with large black scales ; the terminal half of 
costa with three oblique rufous striae and two oblique lines from oosta to vein 7 
near termen, the apex white with a yellow patch ; a fine terminal dark line from 
costa to vein 4 followed by a yellow patch extending to submedian fold with 
two black points on it ; cilia silvery with a fine dark line near base. Hind wing 
white tinged with pale yellow-brown except at apex ; cilia with two fine brown 
lines on apical half. 

ndbitat.— Assam, Khasis. Exp. 18 mill. Type in B. M. 

4193. a. Platytbs acroperalis, n. sp. (Plate E., f. 11). 

Head and thorax pale brown mixed with whitish ; abdomen grey, dorsally 
tinged with fuscous. Forewing very narrow, the apex produced, the termen 
very oblique ; pale red- brown mixed with white ; a white fascia on median 
nervure ; an interrupted black streak in submedian fold from before middle 
to termen and another in discal fold from middle of cell to beyond the cell ; an 
oblique, minutely dentate postmedialline, the area beyond it mostly white ; a 
terminal series of black points. Hindwing pale fuscous brown. 

Habitat.— Ceylon, Maskeliya (Green). Exp. 14 mill. Type in B. M. 

SCHfENOWANA?. 

4255. b. Patissa jnterbticalis, n. sp. (Plate E„ f, 30). 

g. White ; palpi blackish at sides ; mid and hind legs tinged with fuscous. 

Forewing with broad brown streaks in all the interspaces. Hindwing pure 
white. 

Habitat.— Ceylon, Koaland, 1,000' (Maokwood), Exp. 24 mill. Type in B.M 

Anebastiana’’. 

4290. a. Ankrastia btictella, n. sp. 

Palpi of male hollowed out to receive the brush-like maxillary palpi, antennae 
with sinus at base of shaft containing a ridge of scales. 
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Head and thorax pale brownish with a very slight pixnplish tinge ; abdomen 
dorsally ochreous, ventrally whitish. Forewing palo ; the costal area whitish 
suffused by reddish brown below, the inner area slightly suffused with purplish 
red ; a medial black spot on vein 1 ; a spot below lower angle of cell; post- 
medial spots on veins 3*2 and 1 ; some dark points on termen. Hindwing ochre 
ous white, the termen slightly tinged with brown. 

Habitat — Punjab, Kangra Valley, 4,500' (Dudgeon). Exp. 22 mill. Type in 
B. M. 

4366. a. Critonia houoriioda, n. sp, 

9- Head and thorax rose-pink; hind legs and abdomen ochreouB. Fore- 
wing rose-pink, the veins with slightly darker streaks defined by faint pale 
streaks above. Hindwing white tinged with oohreous. 

Habitat . — Ceylon, Pnndaloya (Green). Exp . 30 mill. Type in B. M. 

P0YCIT1N^. 

Genus Nonia. Type. 

Noma. — Rag. Rom. Mem. via., p. 260 (1901). exigueUa . 

Proboscis present ; palpi upturned, slender, reaching about vertex of head ; 
frons smooth antenna; of male ciliated; tibi® moderately fringed with hair. 
Forewing narrow, the apex rounded ; vein 2 from towards angle of cell ; 3*5 
stalked, 4 absent ; 6 from below upper angle ; 9 absent ; 10*11 from cell. Hind- 
wing with vein 2 from near angle of cell ; 3-5 stalked, 4 absent ; 6*7 from upper 
angle, 8 anastomosing with 7 to near apex, 

481 6a, Nonia taprobaus, n. sp. 
$* Head and thorax dark- 
brown slightly tinged with grey ; 
pectus, legs and abdomen grey 
tingod with brown. Forewing dark- 
brown mixed with some grey ; the 
Nonia tapiobaiu £ *, 1st line almost medial, grey slightly 

defined by fuscous on outer side, very oblique from costa to submedian 
fold, then inwardly oblique ; a faint discoid&l point ; the 2nd line subterminal, 
whitish, almost straight, erect ; a fine pale line at base of cilia. Hindwing 
whitish tinged with brown ; a fine dark terminal line ; cilia white with a brown 
line through them. 

Habitat.— Ceylon (Alston). Exp. 12 mill. Type in B. M. 

Genus Tinxstra, hov. 

Palpi upturned and reaching well above vertex of head ; maxillary palpi 
ffitfonn ; an tennis of female ciliated. Forewing with veins 3 and 5 from 
angle of cell, 4 afaeent ; 6 from below upper angle ; 9 absent ; 10*11 from cell. 
Hindwing with vein 2 from angle of o&ll, 6 from above angle, 3*4 absent ; 
6*7 from upper angle ; 8 confluent with 7 to apex., 

4316. a. Tixbstra micrams, n. sp. 

9. Grey tinged with brown ; palpi with the 2nd and 3rd joints banded with 
bkekish. Fqrswing with the bam! area somewhat browner, the rest of wing 

. 6 ' , 
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irrorated with black ; the 1 st line doable filled in with yellowish, almost medial, 
oblique and slightly bent inwards to oosta ; two prominent black disooidal 
points ; postmedial line doable filled in with yellowish, almost obsolete and bent 
inwards to costa, then erect ; subterminal line punctiform, black, slightly 
incurved below costa, then excurved to submedian fold ; a terminal series of 
black points. Hindwing grey tinged with brown. 

Habitat.— Ceylon, Hambukkhana (Alston). Exp . 1042 mill. Type in B. M. 

Genus. Crocidopora* 


Type. 

Croeidopora , Meyr., P. Linn., Soc, N. 8 . W., vii, p. 158 (1882), ... cinigerella. 

Palpi porrect, the 2nd joint extending about twice the length of head and 
thickly scaled, the 3rd moderate ; maxillary palpi of female dilated with scales ; 
front* rounded ; antennre of female ciliated. Forowing with vein 2 from near 
angle of cell ; 3*5 from angle, 4 absent ; 6 from upper angle ; 8*9 stalked : 
10*11 from cell. Hindwing with vein 2 from angle of cell ; 3*5 stalked- 
4 absent ; 6*7 from upper angle, 7 anastomosing with 8 to near apex. 



4325. a. Crocidopora 

PH ORALIS, n. sp. 

9 . Head, thorax and abdomen 
black- brown slightly mixed with 
grey ; tarsi tinged with white. 
Forewing fuscous tinged with pur- 
Crocidopora phaealiM 9 1. plish and slightly irrorated with 

grey ; antemedial line represented by a diffused oblique whitish atriga from 
costa to median nervure ; a whitish patoh on middle of oosta ; traces of a black 
disooidal lunuie ; postmedial line very ill-defined, whitish, excurvod at middle ; 
subterminal line represented by some diffused whitish scales. Hindwing 
fuscous ; cilia grey with a fine whitish line at base. 


Habit ' d ,— Obylon, Maakeliya (J. Pole). Exp . 26 mill. Type ia B. M. 


4325. a. Homcesoma glaugochroa, n. sp. 

9* Head, thorax and abdomen grey tinged with brown ; palpi blackish 
except at base. Forewing grey irrorated and in parts suffused with red -brown ; 
the 1 st line almost medial, grey, excurved from oosta to below oell, then slightly 
angled inwards in submedian fold, a brown patch before it on inner area defined 
by fuscous on inner side ; the 2 nd line grey slightly defined on each aide by 
brown, exourved at middle ; a terminal series of rather elongate blaek points. 
Hindwing semi-hyaline whitish, the terminal area tinged with brown ; cilia white 
with a slight brown line near base. 

Forewing with veins 4*5 from cell ; hindwing with the cell very short, the 
disoooellnlars oblique, veins 3 and 5 strongly stalked, 2 from angle. This species 
will probably require a new genus when the male is discovered. 

IfaWtai*— G rylon, Matale ^Pole). Etp. 12 mill. Type in B. M. 
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Genus. Mesciniadia. Type. 

Afeteiniadia, Hmpsn., Bono. Mem., viii, p. 121 (1901) infractalis. 

Probosois clothed with scales towards base ; palpi erect, the 3rd joint as long 
as the 2nd extending to well above vertex of head and with a triangular tuft 
of black scales in front ; maxillary palpi filiform ; frons smooth ; antenna) of 
male with tufts of scales at the joints. Fore wing long and narrow ; veins 2 and 3 
strongly stalked from angle of cel], sometimes from a point in female ; 4*f> 
strongly stalked fin the Ceylon specimen coincident ) from angle of cell ; G from 
upper angle ; 8*9*10 stalked ; 11 from cell. Hind wing with the costa strongly 
arched near base and with tnft of long hair on upper side below costa ; cell long; 
vein 2 from angle ; 3 and b strongly stalked, 4 absent ; 8*7 stalked ; 8 anasto- 
mosing with 7 to near apex. 

4326. 6. Merciniadia infractaur, Wlk. xxx, 958 (1864) ; Hmpsn. Horn. 
Mem. viii, p. 121, pi. 48, f. 7. 

Head, thorax and abdomen pale brownish oohreous ; palpi black at tips 
Forewing pale brownish ochreouH irrorated with brown, the terminal area 
suffused with fuscous except at costa ; the 1st line indistinct, blackish, oblique 
below the aell, with a rufous tinge before it on inner area and slight blackish 
mark beyond it in and below cell ; a alight blackish discoida! point ; a post- 
medial blackish point on costa. Hindwing semi-hyaline whitish, the veins and 
fcermen tinged with brown. 

Habitat.— OrcvLQN, Maskeliya (Alston) ; Borneo, Sarawak. Exp. 12 mill. 

4332. 6. Heterographis fai^aljr, n. sp. 

9 . Head, thorax and abdomen brownish oohreous mixed with grey ; tarsi 
fuscous tinged with white. Forewing grey tinged with ochreous and lrrorafod 
with fuscous ; a diffused patch of black scales on inner area before the 1st line 
which is almost medial, blackish defined by pale grey on inner side, excurveci 
from costa to submedian fold, angled inwards on vein 1 and oblique to inner 
margin ; two prominent black discoidal points, the lower rather elongate ; the 2nd 
line snbterminal, pale grey slightly defined on each side by fuscous and blackish 
points, slightly angled inwards at vein 1 ; a tormina] series of black points. Hind- 
wing white ; a fioo brown terminal line ; cilia with a fino brown line near base 
from apex to veiu 2. 

Habitat.— Madras Gooty (Campbell). Ewp . 20 mill. Type in B. M. 

4341. d . Euzopherodkr almbthigella, n. sp. (Plate E., 1 13.) 

Fore wing with veins 3*5 from cell ; 10 from cell. 

Head and thorax greyish fuscous ; abdomen grey tinged with fuscous. Fore- 
wing fuscous brown with grey-white streaks in the interspaces to the subtor- 
minal grey lino which is oblique and angled inwards in submedian fold ; termen 
with some grey irroration and a aeries of black points, Hindwing pale temi- 
hyaline tinged with fuscous, especially towards termen. 

Habitat. — Grvlqn, Maskeliya (Pole). Esp. 30 mill. Type in B. M, 

4841. 4 . BoxopHERGnas prolrucaub, n. sp, 

Forewing with veins 3*6 from cell, 10 from cell. 
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9* Head, thorax and abdomen dull brown mixed with grey. Forewing 
dull reddish brown irrorated with white ; the costal area white to near apex ; 
antemedial line white oblique from costal amtosubmedian fold, then incurved; 
an ill-defined white streak: in end of cell, and a disooidal bar ; a diffused oblique 
white bar beyond the cell between disoal and submedian folds ; postmedial line 
white, angled outwards at discal fold, oblique to submedian fold, then bent 
outwards. Hind wing pale: brown. 

Habitat . — Punjab, Kaugra Valley, 450CV (Dudgeon)., Exp . IB mill* Type 
in B. M. 

4341. f. Euzopuebooeh uKMirnASA. n. up. 

9 . Head and thorax rod brown with a cupreous gloss ; pectus, logs and abdo- 
men grey. Fore wing with the basal half rod -brown, the terminal half grey 
tinged with red-brown : the 1st line just beyond the dark area, oblique from 
costa to discal fold, then iucurved ; a yellowish disooidal mark ; the 2nd lmo 
subterminal, whitish defined by fuscous brown on inner side and with theaiea 
beyond it rather more suffnsed with brown, slightly excurved at middle. Hind- 
wing whitish tinged with brown. 

Habitat. — Ceylon, Matale (Pole). Exp. 12 mill. Type in B. M. 

4342. ’ a. Euzoi’HERA ectoiuioka, n. sp. (Plate E., f . 19.) 

$. Hoad, thorax and abdomen brownish ochreous ; palpi fuscous. Forewmg 
brownish ochreous, with slight brown irroration ; the costal area whitish to 
sub terminal line leaving the costal edge brown ; antemedial line oblique, ending 
on middle of inner margin ; a fuscous disooidal bar ; subtermiual line whitish, 
defined on inner side by fuscous suffusion from below costa extending on inner 
martrin to anfcomedial line, on outer side by a strong black line, bent outward* 
to apox and with some fuscous suffusion beyond it towards mner margin ; a 
terminal series of black points. Hind wing whitish tinged with brown, especially 
towards termen ; cilia whitish with a fuscous line through them. 

Habitat. — Ceylon (de Mowbray). Exp. 18 mill. Type in B. M. 

4343. d. Euzopheka cocciphaua, n. sp. (Plate E. f f. 12.) 

Head, thorax and abdomen greyish brown ; palpi blackish ; tarsi with 
slight pale rings. Forewing grey brown with slight dark irroration ; a double, 
somewhat diffused and slightly curved medial black line with some dark suffu- 
sion beyond it on costa ; a black disooidal bar ; subterminal line double filled 
in with grey, oblique, slightly excurved at middle, the area beyond it suffused 
with fuscous ; a punctiform black terminal line and slight pale line at base of 
cilia. Hindwing greyish suffused with fuscous, the termen darker ; a pale line 
at base of cilia. 

Exp. 24 mill. Type in B, M. 

The larva lives under a cocoid on which it feeds. 

Genus. JNeasaeta, nov. 

Type*—iV. nyctichroalis* 

Proboscis well developed ; palpi porreot, extending about three times length 
of head, triangularly scaled, <be 3rd joint hidden in hair ; maxillary palpi 
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dilated with scales ; frons smooth ; antennae of female ciliated ; tibiae 
smoothly scaled* Forewing narrow ; veins 3 and 6 from angle of cell, 4 absent ; 
6 from upper angle ; 8*9 stalked ; 10 from cell, approximated to 8*9 ; 11 from 
cell. Hindwing with vein 2 from long before angle of cell ; 3 and 5 from 
angle, 4 absent: ; 6*7 from upper angle ; 8 anastomosing with 7 to near apex. 

4346. b . Neasarta nyctichroalts, n# sp. 

9 . Black-brown ; tarsi ringed with white. Forowmg irrorated with greyish 

and faintly tinged with purple ; a 
^ faint diffused obliquely curved an- 
temedial greyish band ;a pale point 
< on costa towards apex ; cilia with 
a fine pale line at base followed by 

a dark line. Hindwing with a 

Xennrta nyctichronlu. $ | faint purplish ting,; cilia wi0 , a 

line pale line at base followed by a dark line. 

Habitat. — Ceylon, Maskelyia (J. Pole). Exp. 18 mill. Type in B.M. 

4356. a. Nephopteryx hemiargy kalis, n. sp. 

Head oohreous tinged with rufous ; palpi brown, rufous at tips; antennas 
blaokish ; tegulae rufous ; thorax brown suffused with leaden grey ; pectus and 
legs ochroous white, the tarsi brown slightly ringod with whito ; abdomen 
reddish brown. Forewing rod-brown, the costal area broadly silvery white 
slightly irrorated with brown, the costal edge tinged with rufous and with dark 
brown streak on medial area, the white extending to vein 1 beyond antemedial 
line and on terminal area to vein 2 ; antemedial line double, black filled in with 
white, obsolete on costal area and below vein 1, oblique from subcostal nervure 
to below cell when there is a small blaok spot on its outer edge, then bent 
inwards ; two large black disooidal points ; pofttmedial line white defined on 
each side by brown, oblique from costa to discal fold where it is angled inwards, 
angled outwards at vein 5, then oblique and very minutely dentate ; a 
terminal series of small black spots ; cilia pale brown with a fine whitish line 
near base* Hindwing whitish uniformly suffused with brown ; a fine dark 
evminal line ; cilia pale brown with a fine whitish line at base followed by a 
slight brown line. 

Habitat.— Assam, Khasia. Exp. 24 mill. Type in B.M. 

4363. a. Nrphopteryx (Safsftria) atriuasaus, n, sp. 

Head and thorax white irrorated with black ; the tufted maxillary palpi 
fulvous at tips ; tibiae and tarsi banded with black ; abdomen whitish irrorated 
and suffused with fuscous, the ana) tuft tinged with oohreous. Forewing white 
irrorated with blaok and tinged with ^rey except the costal area to postmedial 
line \ the basal area below the cell suffused with fuscous ; antemedial line white, 
oblique, defined by black on outer side from costa to median nervure, ihen by 
blaok on inner side ; the disooidal points in . the form of short black streaks at 
upper and lower angle of cell ; postmedial line white strongly defined on each 
side by black towards costa, then slightly defined, oblique, sinuous, exourved 
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middle ; a black terminal line ; cilia with fine blaok line near base and slight 
line near tips. Hind wing white tinged with brown ; a brown terminal line. 

Habitat— Beloochwtan, Quetta (Nurse). Exp. 16 mill. Typo in B. M. 

438ft. «. Myelois almcostalis, n. ap. 

9. Head and thorax whitish tinged with brown ; palpi with the 3rd joint 
long and banded with black ; abdomen white, dors&lly slightly tinged with brown. 
Forewing whitish suffused with pale ochreous brown and with whito fascia on 
costa ; antemedial line very indistinct, white, bent inwards to costa ; a crimson 
patch on middle of inner margin ; subterminal line white, excurved and very 
minutely waved at middle, with a smajl crimson spot before it on inner margin ; 
a terminal series of slight black points. Hindwme white faintly tinged with 
brown ; a slight brown terminal line ; cilia white. 

Habitat . — Ceylon, Matale (Pole). Exp . 14 mill. 

4ft87. b. Phycita deodaralis, n. sp. 

Head and thorax white mixed with fuscous-brown scales ; tarsi banded 
fuscous and white ; abdomen grey- white irrorated with fuscous and with slight 
fuscous dorsal line. Forewing white faintly tinged with olive and irrorated 
with brown ; diffused oblique subbaaal and antemedial fuscous brown bauds 
from subcostal nervure to inner margin ; the 1st line almost medial, diffused, 
fuscous strongly definod by white on inner side, oblique from costa to sub- 
median fold, then slightly incurved ; two large discoidal fuscous points with 
a faint incurved diffused line from the lower to inner margin ; subterminal 
line strong, white defined by fuscous on inner side, excurved at middle and 
slightly angled inwards in discal and submedian folds ; a terminal series of 
blackish points ; cilia whitish mixed with pale brown. Hindwing whitish 
tinged with brown, the cilia whito. 

Habitat.— Kashmir, Draw (Leech). Exp. 22-26 mill. Type in B.M. 

4389. Phycita cyclooramma. Maxillary palpi of male brush-like in a 
hollow of the labial palpi ; antenme with emus and double tuft at base and 
uniseriate branches. Allied to P. ptctmdla. 

4389. 6. Phycita endomelacna, n. sp. (Plate E, f. 33). 

Head and thorax grey mixed with a few fuscous scales, the tegulsc faintly 
tinged with purplish red ; palpi blaok except at tips ; legs tinged with brown, 
the tarsi fuscous ringed with grey ; abdomen grey tinged with brown. Fore- 
wmg grey irrorated with red-brown especially on costal area ; the basal half of 
inner margin blackish expanding into a large patch before the 1st line which is 
medial, grey defined on each side by rod -brown suffusion, oblique, very slightly 
sinuous ; the discoidal points represented by two minute blaok streaks and two 
minute streaks beyond lower angle of cell ; subterminal line grey, defined on 
each side by red-brown, exourved below costa, then slightly oblique ; a terminal 
series of prominent black points ; cilia with a fine whitish line at base. Hind- 
wing semi-hyaline grey white j a fine dark terminal line ; cilia whitish with 

dark line through them. 
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Habitat . — Ceylon, Maskeliya (Pole, Alston ). Exp. 26 mill. Type in B.M. 

4390. a. Phyoita euzona us, n. sp. 

9* Head and thorax brown mixed with grey ; vortex of head whitish ; palpi 
whitish banded with brown ; legs banded with fusoons, the tarsi with slight pale 
rings; abdomen grey brown with slight white segmental lines. Forewing with 
the base brown slightly irrorated with white; a broad antemedial band ochreous 
on inner side, white on outer and at costa, defined on eaoh side by lines of 
raised metallic blackish scales ; medial area suffused with dark-brown ; a 
diffused white patch from costa to lower angle of cell with the two brown 
diseoidal points on it ; terminal area whitish suffusod and irrorated with yellow- 
brown ; subterminal line white defined ou each side by dark brown, slightly 
excurved below vein 6 ; a series of alight black points just before termen ; a fine 
yellow-brown terminal line. Hindwing semihyaline white, the veins and apex 
tinged with brown ; a fine brown terminal line and brown line near base of cilia. 

Head, thorax and base of abdomen more rufous, the terminal part of 
abdomen and anal tuft blackish ; hind tibia) strongly dilated and with large 
black patch ; forewing with the basal area tinged with rufous, the terminal half 
more uniform brown. 

Habitat . — Ceylon, Maskeliya (Pole), Madulsima (Vaughan). Exp . 26-28 mill. 

4394. a . Phyoita ptcuinaus, n. sp. (Plate E., f. 21). 

9 . Head, thorax and abdomen yollow-brown mixed with whitish ; palpi 
black at tips ; fore legs fuscous ; hind logs white with blackish marks on tibia* 
at middle, on inner side at extremity and on spurs, the tarsi blackish ringed 
with white. Forewing yellow-brown with dark irroration, the costal area white 
irrorated with black ; antemedial line black defined by white on inner side, very 
oblique from costa to median nervure,then erect ; two prominent black diseoidal 
points ; subterminal line black defined by white on outer side, oblique, somewhat 
incurved and very slightly angled outwards at middle ; u punctiform black 
terminal line. Hind wing whitish tinged with brown and with fine dark terminal 
line ; cilia brownish white with fine pale line at base. 

Habitat*— Cbylon, Puttalam (Pole). Exp. 14 mill. Type in B.M. 

4410. c. RhodopHjEA alwbknalis, n. sp, (Plate E., f. 22). 

9 . Head and thorax yellow-brown tinged with whitish ; palpi with black 
marks on aides of joints and the extremity of 3rd joint black ; femora and tibiae 
whitish irrorated with fuscous, the hind tibia with black patch on inner side at 
extremity and the spurs black ; abdomen yellow-brown. Forewing ochreous 
brown with some dark irroration, the costal area whitish ; antemedial lino blackish 
defined by white' on inner side, angled outwards on subcostal and median 
nervines and inwards in cell, incurved below the cell ; a white disooidal lonule 
with alight dark points above and on outer side and a slight streak above it 
on costa ; subterminal line white defined on eaoh side by blaokish, the blaok on 
outer side bent outwards to apex, angled outwards below costa, then sinuous; a 
terminal series of blaok points ; a pale line at base of cilia# Hindwing pale 
brown, the termen slightly darker ; cilia whitish with a dark line through them. 
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^ato*a<.—CEYJ.oN f Uvft (Alston). i&y. 22 mill. Typo in B.M. 

4421. a. Spatdlipalpia HjEMAphoralis, n sp. (Plate E., f. 20.) 

Palpi of male long, the 2nd joint with fringe of long hair behind, the 3rd mo- 
derate and nearly smooth ; maxillary palpi thiokly tufted with soales ; antennae 
with the basal joint long, the shaft laminate and recurved towards base. 

£, Head and thorax pale rufous : palpi blackish above ; pectus and legs 
whitish, the latter Blightly irrorated with rufous, tarsi fuscous with pale nngs ; 
abdomen ochreous slightly tinged with fuscous on dorsum. Forewing pale 
fuscous with a purplish tinge ; a white streak from base below costa, thon cur. 
ved downwards to lower angle of cell to join a white streak on median nervure, 
the cell below the curved streak and a slight streak below median nervure 
blood-red ; a wedge-shaped black spot defined by white just beyond the cell 
with a black spot above it below costa ; the terminal half of costal area white 
slightly irrorated with brown and with fine black streaks on the veinB below 
costa ; an oblique subterminal series of white points ; some blackish points on 
termen ; a fine white line at base of cilia. Hindwing seuiihyaline fuscous, tho 
veins darker. 

Habitat . — Ceylon, Uva, 3000' (Alston). 22»/>. IB mill. Typo in B.M. 

4429. a. Thiallela endochraus, n. sp. 

Head, thorax and abdomen ochreous yellow. Fore wing red-brown 
mixed with greyish ; a deep crimson fascia on costa from before middle to near 
apex, another on median nervure from before middle to beyond the cell where 
it expands ; an ochveotiB yellow medial patch from cell to inner margin, con* 
stricted at middle with some crimson on its inner edge and a crimson patoh 
beyond it on inner margin ; a small whitish discoidal spot ; subterminal line 
slight, ochreous, somewhat excurved and minutely waved at middle, expand- 
ing into a spot on inner margin. Hind wing yellowish suffused with brown ; cilia 
of both wings brown with a yellow line at base. 

Habitat . — Ceylon, Matale (Pole). A*rp. 16 mill. Typo in B.M. 

4433. c. Epischnia irrabaus, n. sp. 

?. Head and thorax white irrorated with some brown and fuscous scales; 
abdomen white irrorated with fuscous and doraally tinged with brown. Fore- 
wing white irrorated with fuscous and largely suffused with brown except on 
costal area ; a white streak above median nervure and vein 5 * antemedial line 
represented by short obliquely plaoed blackish streaks on costa, subcostal and 
median nervures and a streak nearer base on vein 1 ; an elongate blackish point 
at lower angle of cell ; a very indistinct diffused brown oblique line from costa 
before apex to beyond lower angle of cell with another indistinct diffused ob- 
lique line between veins 5 and 2 ; a faint diffused minutely waved fuscous line 
just before termen ; a slight brown terminal line ; cilia with brownish lines at 
middle and near tips. Hindwing whitish tinged with ochreous brown ; a slight 
dark terminal linn ; cilia white with a pale brown line near base. 

HoMa*.— K ashmir, Dras (Iieeoh). Jbkop. 26 mill. Type in B.M. 
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Epipa£Chianal 

4445, Macalla validaub, insert Orthaga basalts , Swiuh. A. M. N. EL (7) 
xvii, p. 666 (1906), neo Leech. 

Endotricuin/Y. 

4608. a . Hendfx’aaib minutalib, Hrapsn., A. M, N. H. (7), xvii, p. 214 
(1906). 

$• Palpi extending about the length of head, the 3rd joint minute ; fore* 
wing with veins 7 and 10 stalked, 8'9 absent. 

White ; palpi slightly tinged with rufous at sides ; wing slightly tinged with 
rufous. Forewing with blaok point below base of cell ; an oblique, fuscous, almost 
medial line from cell to inner margin and traces of a flue brown line from costa 
beyond middle to inner margin near tornuB. Hindwing with oblique brown 
antemedial line and faint Sinuous line from costa beyond middle to tornus. 

Habitat . — Ckylon, Harabantota. Emp. 12 mill. 

Genus. Oxychirota. Type. 

Oxydhirota , Meyr. Trans. Ent. Soc., 1886, p. 438 paradoxa 

Proboscis well developed ; palpi porrect, the 2nd joint extending about lj 
times length of head in tho Australian species, about twice in the Ceylon species, 
and fringed with long scales above, the 3rd small, acuminate ; maxillary- palpi 
about half length of labial and dilated with scales ; frons with conical pro- 
minence ; antennas nearly as long as forewing and aunulated with scales at the 
joints ; head globular ; leg very long ; tibiae with tho outer spurs half length of 
inner, the outer medial spur of hind tibia minute. Forewing linear lanceolate, 
the costa curved towards apex and fringed with hair ; the inner margin and 
fcermen nearly in a straight line and fringed with very long cilia from middle 
of inner margin to ap ex, the inner margin with shght soale teeth ; veins 2, 3, 4. 
very short ; 5 from near 4 ; 6 from middle of discocellulars ; 7, 8, 9, 10 stalked ; 
10 from beyond 7 ; 11 from near angle of cell ; 12 free. Hindwing linear 
fringed with long cilia on costa and inner margin which has small scale teeth ; 
veina 2 , 3, 4 short and very indistinct ; 5 from a pomt with 4 ; discocellulars 
n visible ; 7 from 6 anasto mosing with 8 to middle of wing. 
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4608, 6. OXVCHIttOTA (1RTLON1CA, U. Bp. 

$ . Head, thorax and abdomen rufous mixed with some whitish. Forewing 
rufous overlaying pale scaling and with slight dark irroration ; the scale teeth 
on inner margin black ; black points at middle and end of cell. Hindwing 
rufous overlaying pale scaling and with slight dark irroration, the scale teeth 
on inner margin black. 

Habitat.— Ceylon, Peradeniya (Thwaites). Exp. 14 mill. Type in B. M. 

Pykaun*\ 

4522. a. Pyramx cknau*, Hrnpsn. A. M. N. H. (7), xvii, p. 254 (1906). 

Head and thorax purplish grey mixed with reddish brown ; legs whitish, 
the fore tarsi black with whitish rings ; abdomen purplish grey with obscure 
dark dorsal bands. Porewing purplish grey irrorated with dark reddish brown ; 
a dark patch at base of costa ; antemedial line dark brown, expanding into a 
patch at costa, excurved at median nervuro and above inner margin ; some 
brown points on medial part of costa ; a dark discoidal spot ; postmedial line 
expanding into a patch on costa and defined by whitish on outer side, angled 
inwards below costa, excurved and minutely dentate, between veins 5 and 2 ; a 
terminal series of dark points. Hindwing yellowish white, with some slight 
dark points on terraeu. 

Habitat..— Ceylon. Exp. 12 mill. 

4542. a. Stemmatopiioua OMVAT.18, Hrnpsn. A. M. N. H. (7), xvii, p. 261 
(1906). 

Hoad, thorax and abdomen olive yellow, the last irrorated with a few 
dark scales. Forewing olive -yellow with slight dark irroration ; traoes of a 
sinuous antemedial lino ; a black discoidal point ; some black specks on medial 
part of costa ; the postmedial line placed towards termen, slight, dark, somewhat 
excurved at middle and narrowly defined by olive on outer side ; the terminal 
area purple -red irrorated with black ; cilia with fine pale line at base followed by a 
black lino. Hindwing purplo-rod irrorated with black; a curved sub basal black 
line defined by whitish on inner aide ; the medial line defined by whitish on 
outer side, oblique from costa to submedian fold, then sinuous ; cilia with fine 
pale line at base followed by a black line. 

Habitat.— Ceylon, Haldamulla. Exp. 20 mill. 

4546. b. STEMMAPorHORA scot a lis, Hrnpsn., A. M. N. H. (7), xvii, p. 26* 
(1906). 

&* Head, thorax and abdomen fuscous black mixed with some grey ; tarsi 
tinged with white. Forewing grey, almost wholly suffused and thickly irrorated 
with black ; the medial area darkei with Borne pale points on oosta ; antemedial 
line pale, defined by black on outer side, bisinuate ; a black discoidal spot ; 
postmedial line pale, defined by black on inner side, slightly angled inwards 
below costa and at submedian fold ; a terminal series of black points. Hind- 
wing fuscous with a fine pale line at base of cilia. ^ 

The specimen from Kashmir is browner and less black, the lines of forewing 
oloser together, and the antemedial line more sinuous. 
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Habitat,— Kahumih, Goorais Valley ; Punjab, Kaugm Valley, 4,500', Exp. 22 
—24 mill. 

4546. C' Stem matofuora kuliuinaus, Hmpsn,, A. M. N. H. (7), xvii, 
p. 263 (1906). 

9* Sooty black: head dull rufous; palpi ochreous white; fore coxa; with 
some pale scales ut extremity ; mid tarsi and hind tarsi except basal joint 
ochreous white ; abdomen with slight pale segmental rings. Forewing with the 
antemodial line represented by a whitish point in submocUan fold, with traces of 
a pale line from it to inner margin ; the postmedial line whitish, oxcurved and 
almost obsolete between veins 7 and 2, and with a more prominent small 
spot in submedian fold. Hiudwing with the base of costal area greyish ; an 
obliquely curved whitish antemedial line, waved and stronger on inner area ; 
postmedial line whitish, curved, obsolescent on costal half, strong and waved on 
inner half, bont inwards to inner margin. 

Habitat. — Bengal, Calcutta. Exp. BO mill. 

4558. a. Hkhcuma flammeaus, Hmpsn., A. M. N. H. (7), xvii, p.263 
(1906). 

9 Fiery red ; tarsi whitish. Forowing slightly irroiated w ith deeper red ; 
a straight, erect, whitish antemedial line defined by deep red on outer side ; 
sorao white points on medial part of costa and a faint deep rod discoidal spot; 
postmedial lino whitish, defined by deep red on inner side, slightly excurved at 
middle ; a fine pale line at base of cilia. Hindwing rather paler ; an obliquely 
curved whitish postmedial line ; a fine pale line at base of cilia. 

Habitat. — Madras, Bellary, Ramandrug, 3,000'. Exp. 24 mill. 

4575, a. Tkiphassa mackarthkalis, n. sp. (Plate E., f. 32). 

Antenna) of male with the baBal joint elongate and dilated, the base of shaft 
curved. 

Head and thorax reddish brown mixed with grey ; legs fuscous ; abdomen 
groy-brown irrorated with black and with dorsal black band at base. Forewing 
grey irrorated with brown and fuscous, the basal area suffused with rufous to 
the whitish antemedial line which is excurved from costa to median nervure; 
the medial area with some pale points on costa ; an indistinct dark discoidal 
spot ; postmedial line whitish, oxcurved from costa to vein 4, incurved to 
aubmedian fold, then again excurved, some red-brown suffusion bofore it at 
middle and beyond it from costa to submedian fold ; a terminal scries of small 
blaek spots ; cilia with white line at base followed by a dark line and grey and 
fuscous tips* Hindwing greyish suffused with red-brown and with slight dark 
irroration ; an indistinct pale curved postmedial line ; cilia whitish with dark 
line near base and dark tips. 

Habitat*— Ceylon, Eppawela (Green.) Exp. 20 mill. Type in B.M. 

4579. b . Hyboloma paludalis, Hmpsn, A. M. N. H. (7), xvii, p. 265 
(1906). 

9« Head and thorax pale rufous ; abdomen grey tinged with pale, rufous at 
base and irrorated with blaek. Forewing pale rufous slightly irrorated with 
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black, the terminal area somewhat deeper rnfoue ; a small rather diffused black 
discoidal spot, and two obliquely placed postmedial points below costa. Hind- 
wing pale ochreous, the terminal area tinged with rufous. 

Habitat, — Burma, Karen Hills, Thandsung. Evp, 22 mill. 

Genus, LoPHOPAiiPiA. Type. * 

Lophapalpta , Hmpsn. Trans. Ent. Soc., 1896, p. 626 pawperali*. 

Palpi porrect, extending about the length of head, the 2nd joint fringed with 
long hair below extending to end of 3rd joint, which is bent sharply down at an 
angle ; maxillary palpi filiform ; proboscis minute ; frons with a sharp tuft; 
antennae of male ciliated ; tibifc fringed with hair on outer side ; claspers and 

anal tuft large. Forewing with the 
costa arched at base, then nearly 
straight ; male with a glandular 
swelling at base of costa below, 
fringed with long hair; vein 3 from 
near angle of cell ; 4*6 from angle ; 
6 from upper angle ; 7* 8* 9* 10 
stalked ; 11 from cell. Hindwing with vein 3 from near angle of cell ; 4*5 from 
angle ; 6*7 shortly stalked; 7 anastomosing with 8. 

4679. /. Lophopalpia pauperaus, Leech. Entom. xxii, p. 70, pi. iv, f. 11 
(1889). 

Head and tegulae red-brown ; patagia and thorax dark brown with a leaden 
gloss ; abdomen ochreous grey, dorsally suffused with dark-brown. Forewing 
glossy rufous with some dark irroration and stria turn, the area below the cell 
and vein 4 greyer ; traces of an erect antemedial line ; postmediol line rather 
diffused, incurved from costa to submedian fold, then excnrved, the rufous on 
its outer side running down to a point at submedian fold ; a deep rufouB termi- 
nal line ; cilia rufous, greyish towards tornus. Hindwing pale silky ochreous 
with some dark irroration and striation between the cell and the vein 4 and 
snbmedian fold ; a fine deep rufous terminal line ; cilia with slight brown line 
near base ; the undersido pale ochreous, the costa tinged with rufous, a faint 
curved postmedial line. 

Habitat,-* Japan ; Assam, Khasis ; Pcu> Laut. Exp, 26 mill. 

4695, 6. Pahactenia desbbtalis, xu sp* (Plate E, f. 31.) 

Antennae of male ciliated ; forewing with vein 7 from beyond 9. 

$ Head, thorax and forewing pale ochreous; abdomen and hindwing 
ochreous white ; fore tibiae at extremity and tarsi tinged with fuscous ; pectus; 
coxae and base of abdomen below tinged with pale pink. 

$, Forewing with slight fuscous discoidal spot, the medial part of costa 
with series of slight dark streaks, traces of a pale postmedial line oblique below 
vein 4, 

Habitat,*- Beloochibtan, Qnetta (Nurse). Exp, 14-20 mill. Type in B. M. 

4601. Bostra margmata, insert Arripana indicator, Wlk. Joura. Linn 
Soc. vii, p. 74 (1864), which has precedence, 
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THE MOTHS OP INDIA (HAMPSON). 

DESCRIPTION OF PLATE E. 

Which appeared in No. 1 , You XVIII, Paue 44. 


1. Epiplma polei, I 

2. Epiplma $u bflai'ida, | 

3. Dtrade s nubtla . ! 

4. Hypochrom hypoleuca . ! 

5. Boartnta miocrota. ! 

6. Phibalapteryx mfipalph . j 

7. Sauris metaphaa. j 

8. Eupiikma albifurva. 

9. NeosceUs metacklora . 

10. Crambua dianiphalis . 

11. Platyien acroperalis. 

12. Euzophera eocoiphaga. 

13. Eusopherodes alb istrig alia. 

14. Entsphria hypostictulis. 

16. OUgosligma alieialis . 

16. Su/stula niirdalis. 

17. Phlyctanodes leuconeuralis, 

18. Abraxas poliosir ota. 

19. Euzophera ectophtea. 

20. Spatulipalpia hctmaphoralis . 

21. Phyciia dtfinalie. 

22. Rhodophaa albirmali *. 

23. Abraxas orgyroslicta , 


Fig. 24. Pseudoter^ma neonoma . 

„ 25, Entephria stiotalis. 

„ 26, CalamocltrouB purpurali*. 

, f 27. NaooUia tumidicostah *. 

„ 28. Pionsa scopicalis. 

„ 29. A&raaraa latizonata , 

„ 30. Patfwra inter Stic alia. 

„ 31, Paractenla deter tails* 

„ 32. Triphassa macrarthraliv . 
„ 33. Phycita endomelana. 

„ 34. Tegostoma trophotalis . 

„ 36. Ctjbohmia cervinnlis . 

„ 36. Nacoleia nigricostalis. 

„ 37, Calamoehrous Bar cults, 

„ 38. MeUssoblaptes vinotincta. 

„ 39. ActdaUa pbmicearta , 

40. Dysetltia glaucofuaa . 

41. Euchloris albidentula. 

42. Eypephyra cyanosticta . 
48. Cidaria scotaria. 

44* Filodes bilinsaUs. 

45. Phryganodts chrysalis . 

46. Lygropia shevaroyalis. 


(To be continued.) 
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TWO NEW SNAKES FROM ASSAM. 

DY 

Majoii F. Wall, I.M.H., C.M.Z.S. 

(WITH A PLATJfl.) 

( Read before the Bombay Natural History Society on the 
25 th July 1907.) 

Within H month I have had the good fortune to aoquirc two makes 
new to science. 

The first was one of four snakes whioh had been preserved in spirit 
some years, and stowed away as rubbish in a godown. My written 
appeal for snakes in the Dibrugarh dab brought these specimens back 
to recollection. The habitat is almost certainly Tinsukia. 

Dipsadomorphus quincunciatus. 

This snake is a very typical Dipsadomorphus but differs from all 
others previously described. The divided anal shield alone will distin- 
guish it from all the other known Indian species. 

Description . — Rostral: Touches six shields, the sutures made with 
the anterior nasals being one-fourth longer than those made with the 
iuternasals. Internasals : Two ; suture between them three-fourths that 
between the profrontal fellows ; two-thirds the internaso-prafirontal 
suture. Proof rentals : Two ; tb« suture between them subequal to the 
prafronto-frontal ; in contact with intemasal, postnasal, loroal, prae- 
ooular, supraocular, and frontal. Frontal: Touches six shields, the 
fronto-supraoonlar sutures being about one-fourth longer than the rest. 
Supraoculars : Length equal to breadth ; from half to two-thirds that 
of the frontal. Nasals : Two subequal shields, touching the 1st and 2nd 
supralabials. Loreal : One; rather higher than long. Prccocular: One f , 
barely reaching crown. Postoculars : Two. Temporals : Small scale- 
like; two superposed anteriorly. SuprcdabiaJs : Eight on the right side, 
with the 8»d, 4th and 5th touching the eye. Nine on the left side with 
the 4th, 5th and 6th touching the eye. Posterior sublinpuals ; Greater 
than anterior ; in contact with the 5th, 6th and 7th infralabials ; in con- 
tact with one another in front. InfraldhtaU: The 7th is the largest of the 
series, is rather broader than the posterior sublinguals, and in oontaot 
with 8 scaleB behind. Castals : Two heads- lengths behind head I9 # 
mid-body 19, 2 heads-lengths before vent 15. In the step from 19 to 
17 the uppermost row is Absorbed into the vertebral ; from 17 to 15 the 
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3rd and 4th above the ventrals coalesce. Vertebrate moderately en- 
larged ; the last row barely enlarged. Ventrals : 242. Anal : Divided 
Subeaudals : 118, divided. Colour : Yellowish with darkish brown 
vertebral short crossbars, and a costal series of similar bars alternating 
with the vertebral on each side. Belly obsourely mottled specially 
behind. Head mottled brown, a conspicuous postocular streak, and a V 
on the crown, the arms of which meet the postooular streak, and three 
oocipito-nuchal streaks. Length : Between two and three feet. The 
anterior palatine teeth are not enlarged. 

Dendrelaphh biloreatus* 

This very graceful little snake was acquired at Sadiya on the Bramu- 
putra 70 odd miles north-east of Dibrugarh. 

It is 2 feet 3£ inches long, and the tail accounts for 9 \ inohes. 

Description . — Rostral: Touches six shields, the internasals and 
anterior nasals making subequal sutures, which are rather longer than 
the first labials. Jntei'nasals : Two, the suture between them three- 
fourths that between the praefrontal fellows ; and three-fourths the 
internaso-prcsfrontal sutures. Preefrontah : Two, the suture between 
them one-third to one-fourth greater than the prsefronto-frontal suture ; 
in contact with internasal, postnasal, two loreals, prseooular, supraocular, 
and frontal. Frontal : Touches six shields, the sutures with the supra- 
oculars are very long, more than twice that made with the parietals. 
Supraoculars : Breadth and length subequal to that of the frontal. 
Nasals: Touch the 1st and 2nd supralabials, the anterior is rather 
longer than the posterior. Loreals: Two (1 + 1), the anterior rather 
the shorter. Prceoeular : One. Postoculars : Two. Temporals: 1 + 
1+2. Supralabials: 9, the 4th, 5th and 6th touohing the eye. 
Posterior sublingual* : Longer than the anterior ; quite separated ; in 
oontaot with the 5th, 6th and 7th infralabials. Infrolabiah : The *th is 
the largest of the series, more than twice the length of the 6th ; broader 
than the posterior sublinguals, and in oontaot with two scales behind. 
Costal s : Two heads-lengths behind the head, 13 ; midbody, 13 ; two 
heads-lengths before the vent 9. In the step from 13 to 11 the 5th 
row above the ventrals disappears, in the next step from 11 to 9 the 4th 
and 5th rows above the ventrals Coalesce. Vertebrals much enlarged, 
larger than the lost row; last row enlarged. Vtntrahi 192, keeled. 
Anal: Divided. Subeaudals : 147, divided, keeled. Colour: Dorsnlly 
brease-brown, rather fighter vertebrally in forebody. A pale line runs 
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along the last row and lower half of penultimate ending at the vent* 
The overlapped portions of the scales, especially in the anterior part, 
are bright blue as in Dendrophie pic tun. The head is bronze-brown 
above with a black loreal streak, continued through the temporals to the 
forebody where it fades, and is lost. Lips cream)' white, the upper 
tinged greenish posteriorly. Maxillary teeth about 21, the posterior not 
enlarged. In colour the snake is extremely like Dendrophts pietus in 
every detail. 

It appears to me to be most like I), candolineolatus, from which it 
differs in having two loreals, three labials touching the eye, and in 
the excessive number of ventrals and suboaudals. 
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ADDITIONAL CUCKOO NOTES. 

BT 

E. 0. Stuart Bakbr, F.Z.S. 

(Continued from page 894 of Volume XVII.) 

The year 1907 has added two important items to oar knowledge of 
oaakoo oology. The most important of these two is, perhaps, the 
obtaining, by Major H. A. F. Magrath, of an ovidnot blue egg of 
Cueulus eanorus, the Common Cuokoo. 

The first egg obtained was forwarded to me through a friend with 
the following letter 

“ I am sending you a cuokoo’s egg, taken by me on the 1st June, 
from the nest of Oreieola ferrea (The Dark-grey Bush-Chat) in 
Thandiani, on the top of the hill. 

“The egg is interesting for the following reasons : — The only ouokoo 
whioh occurs, as far as I can see, up here, is C. eanorus, and it is so 
oommon as to be almost a nuisanoe. C. saturatus also ooours, but 
lower down. Although Thandiani ridge is only 40 miles from 
Murree, yet it is due north of it, and is isolated from the ridge on 
whioh the Gallis are situated. I think, therefore, that it is very 
probably outside of the range of the subtropical ouokoos. If any of 
the other ouokoos ooourred I should surely have heard of them, and 
as you know, I spend my days np here oiler birds. I am well 
acquainted with the ‘ Kaphnl Pokkha * notes of the mieropterua 
whioh one hears all round Mussoorie, the brain fever notes of 
Hieroeoeeyx, and the notes of Coceyates jaeobmua. For all of them 
have I listened intently, therefore I think we oan eliminate these 
three birds. Surniculus lugubria may ocour ; but I have never heard 
their oall, and from the size of the egg I think we oan eliminate him. 

“There remains C. poltooepholua, Cao. passer inus, C. saturatus, and 
C. eanorus . The first two, as I have said before, I have neither 
seen nor heard, and I have been pretty well all over the ridge. The 
* np poop, poop, poop, poop ' of No. 8 is heard pretty freely from 
7,000* down, and I onoe got oIobo to a bird whioh was calling at 
about 8,000'. 

“ Up here, then, whioh is between 9,000* and 10,000*, eanorus has 
it pretty well her own way ; both she and the common foster parent 
of her eggs, Oreieola ferrea, ate very oommon. 
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“ The nest oontained three eggs of O.ferrea besides the ouokoos, 
and was a fairly open one in the cleft of a rook. Two days later l 
found it rifled, possibly by a jay or a magpie ( Urocitta flaviroHrii). 

“ Another nest of 0, ferrea, whioh I found olose by, contained no 
cuckoo’s eggs, probably because it was so admirably oonoealed. 

“ I have been hanging about with a gun in the vicinity of these 
nests, hoping to get a female ouokoo, but although the females of 
conorut have been flying about, further up the hill on both sides, 
none have as yet come into the aotual vicinity of the nests. 

“ Trochalopterum lineatum nests all over the top of the hill, and 
I have examined eggs in several nests, but found no cuckoo’s 

eggs-” 

This letter was written on the 5th June, and was promptly followed 
by one on the 17th, telling me how the riddle of the blue egg had 
been solved. 

In this seoond letter, Major Magrath writes : — 

“ Some two or three weeks ago, I sent you a blue ouckoo’s egg, 
taken in the nest of Oreicola ferrea . 

“ I have now to report a more important find, whioh will interest 
you, and whioh has, I think, at last put the question of a blue egg 
of conorut beyond doubt. 

“ After finding the first cuckoo’s egg (blue) in the nest of 0. 
ferrea, I hunted up other nests and have so far found six of this 
speoies. None of the remaining five oontained ouokoo’s eggs ; but 
one oontained a young ouokoo, whioh was, I think, canorut. This 
young bird came to grief in a storm a day or two later. I then 
turned my attention to the nests of Lartioora brunnea, a common 
speoies up here. They are suoh skulkers, and the females so difficult 
to observe, that I have only suooeeded, so far, in getting two 
nests. 

“ In nest No. 2, L. bnumea, I found the blue ouokoo’s egg now 
sent yon and whioh was pretty well incubated. 

“ As I wrote before, the only ouokoos whioh ooour here, to my 
knowledge, are canorut and saturatui. 

“On June 6th, I did oertainly hear a solitary Bieroeoceyw sparvc- 
roidet about three miles along the ridge of the south of this; but. 
this bird was probably a solitary straggler, as I have not sinoe heard 
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the notes of this species. If any other cuckoos and especially 
microplenu oconrred, I should surely have heard them. I have been 
pretty veil all over this hill, and you know how plainly and how far 
one can hear in these deep still valleys. 1 had my suspicion, there- 
fore, that canortu was the layer of the blue egg (the bird being so 
very oommon here). All this time I was endeavouring to solve the 
enigma by shooting a female and examining the oviduct egg ; but 
although I could have shot plenty of males, 1 found the ladies 
exceedingly difficult of approaoh. Luokily I happened to stumble 
on a favourite ouokoo feeding ground in a patch of dook weeds full 
of hairy caterpillars. Here, on the morning of June 15th last, I 
took my stand with my gun, but without suooess. However, visiting 
the place again in the evening I was more successful, and, out of 4 
ouokoos feeding and flying about there, managed to seleot and knock 
over the female, the skin of whioh I now send you, and from the 
oviduct, of whioh I took the fragments of blue eggshell also sent. I 
hope there is no mistake about my identification. 1 do not think 
there is. 

“ The egg was unfortunately broken, either in the fall when shot, 
or possibly by my injudicious handling in order to put the poor bird, 
whioh was only winged, out of its misery. This example was shot 
within 300 yards of the nest of L. brunnea, from which the blue egg 
was taken, and in my own mind 1 have little doubt that this is an 
egg of canonu. I am also of opinion, perhaps a rash one, that eanorus 
lays mottly blue eggs on this hill.” 

It is very curious, that prior to receiving this letter, which most 
effectually disposed of all my previous doubts as to the Common 
Cuokoo laying blue eggs, I had myself found three blue ouokoo’s 
eggs, which had made me feel that I had been muoh too emphatic in 
my assertions on this point. 

Three blue eggs taken by me this year, two in the nests of Liothrix 
lut«a and one in ths^of Mttia argentaurit, were found at an altitude of 
3,000 feet, at whioh, in the Shillong Hills, only two ouokoos breed : 
namely eanorus and taturatus. As my eggs oould not have been those 
of taturatut, they were bound" to be those of the Common Cuokoo, 
and I was just about to elimb down gracefully from my pedestal of 
M no blue eanorus • eggs ” when Major Magrath’s letters came and 
huritd me headlong from it. 
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These eggs require no description, as they answer in every single 
respeot to those I have already desoribed as belonging to onr Indian 
Cuckoo, micropterut. 

One of Major Magrath’s eggs is spotted with three or four tiny 
speoks and spots of darker green blue and the other is unspotted ; 
all mine are pure blue. 

I would wish to note that I still oonsider that Col. Battray’s eggs 
did really belong to C. micropterut and there is need to think, that, 
because canorut lays blue eggs, micropterut does not do the same. 

Colonel Battray’s and my processes of elimination will, I believe, 
still lead most people to oonsider that many of his eggs must have 
been of the latter species. 

The second important pieoe of knowledge acquired this year, is 
through Mr. A. M. Primrose. It will be remembered that Mr. Prim- 
rose sent me a oertain remarkable ouckoo's egg whioh he had found in 
the nests of Aethopyga teheritt. In compliance with my earnest 
request, he, this year, paid very espeoial attention to this matter, and 
has succeeded in rearing a young ouokoo from the nest, whioh turns 
out to be a lovely young Emerald Cuckoo ( Chrytococcyx maculatus). 

These eggs are, therefore, satisfactorily aooounted for ; but the find 
is not only a most notable one, on account of what it demonstrates 
in this respeot, but it is also almost equally so in that it knooks the 
whole of my theories concerning the eggs of both the Emerald 
Cuckoos and the Violet Cuokoo to the ground. 

As already recorded, on one occasion, one of these little ouckoos 
was oaught by my men in a nest containing one of the pink eggs 
described by me as probably belonging to the bird ; but these p»nfc 
eggs must now be admitted to be those of some other ouokoo. 

It does not matter that the oolours are different, but it does matter 
that size, shape and texture are totally different. 

What my eggs are, I cannot say, they ore not those of the 
Emerald Ouokoo, and I do not think they oan be those of the Violet 
Cuokoo, whioh oan hardly vary so tremendously in every partiaular 
from those of the former. . 

They may, of course, be those of Penthoceryx from the oviduot egg 

of whioh they oan hardly be distinguished, but — it is a very big but 

P. totmerati was very , rare in N. Caohar, yet the eggs taken were 
comparatively numerous. 
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I trust my own utter collapse over.the Emerald Cuokoo's eggs will 
prove an ample excuse to my friends, whose evidence re cuokoo's 
eggs I have not deemed conclusive. 

I have taken very numerous eggs of Cacomantis merulinus this 
year, in three oases catching the cuckoo by nooses on the nest. 
Their eggs call for no special remark except that, strange to say, 
they average smaller than those of pa8$erinus . They lay principally 
in the nest of Orthotomu b and CUtecola. 



ON SOME INDIAN FORMS OF THE GENOS 
MICROMYS. 

BY 

R. C. Wboughton, 

Though the name Micromys was proposed so long ago as 1841, it 
was not generally accepted until quite recently. In 1905, Mr, 
Thomas (A.M.N.H., May 1905, p. 492) in describing a Japanese 
form adopted the name for the group of Field Mice, of which the 
European representatives are minutus, sylvaticus *, agrarius and mys~ 
tacinus . He (loc.oit.) recapitulates the chief characteristics of the 
Genus as follows “ the posterior laminae of the first and second 
“ upper molars have each an additional internal cusp beyond the 
“ number present in Mus ; so that, counting along the inner side of 
“ the tooth-row, there are three cusps on the first molar and three on 
“ the second, while in Mus the posterior lamina is not continued in- 
“ wards beyond the centre, and there are therefore only two inner 
“ cusps on each of the two teeth.” 

Distinct local forma of Micromys sylvaticus oocur at intervals over 
the whole area between its typical home in Europe and Ispahan the 
type locality of Mus arianus Blanford, and there oan be scarcely any 
doubt that that animal should rank as a subspecies of M. sylvaticus 
and not as a distinot species. I propose to treat the Indian forms, 
with which these notes are concerned, also as subspecies of M . 
sylvaticus . The mammary formula as in u Mus arianus 99 and typical 
M \ sylvaticus is 1 — 2—6. 

In 1876, Blanford described and figured a form from Persia 
(Zoology of Persia, p, 54) under the name Mus erythronotus f which 
he afterwards (that name being preoccupied) changed (A. M. N. H., 
vii. 1881, p. 162) to Mus arianus . In his “ Mammalia ” Blanford 
claims that this form extends into the Indian Region at Gilgit. It 
seems to me most improbable that a species so variable as M. sylva- 
ticus should remain unchanged from Ispahan to Gilgit aoross the 
whole breadth of Persia and Afghanistan, and I should expect rather 
to find at Gilgit either True’s subspecies griseus or more likely, either 
wardi or a closely related subspecies. 

* Tbit is the Long-tailed Field Hoture, a common animal all otsrtbe British Isles, 
itqoeatly doing stash damage to crocus bulbs in the spring^Bnft. 
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The material available for examination is very limited ; exoept two 
series from Kashmir and Ladak sent by Col. Ward and some speci- 
mens from the Panjab oolleoted and presented by Majors Dunn, 
R.A.M.C., and Magrath, I oan find no Indian speoimens in the 
Musenm Collection. Mr. Thomas has reoently described several 
speoies of Micromyt from China and Japan, and a form was described 
from Eastern Thibet more than 20 years ago. It is to be expected 
the genus will be found to be represented at all our Himalayan hill 
stations. It would be most interesting to see if and to what extent 
the speoies varies as it passes Eastward, for the Japanese and Chinese 
forms are speoifioally distinot from M. sylvaticvs, and have their 
mammary formula 2 — 2—8. Wherever it occurs, it is likely to 
be very oommon, and I would appeal to members of the Society, who 
may have the opportunity, to oolleot and send in series of speoimens. 

Key to the known Indian Raoes of M. sylvaiicus. 

A. Tail as long as head and body or slightly longer. 

a. Larger ; colonr ochraoeous-brown (Kashmir)... griseus True. 

b. Smaller; colour drab ...(Ladak and Skardo).. wardi subsp. n. 

B. Tail shorter than head and body (Pan jab),..... pentax subsp. n. 

Mieromys sylvaiicus yriseus. Tr. 

1894. Mus arianvs yriseus True. Proc. U.S. Nat. Mus., xvii., p. 8. 

True distinguishes his subspecies yriseus from Mvs art anus by its 
“ having the upper surfaoes oohraoeoUs grey instead of rufous.” He 
gives “ Central Kashmir and the Pir Panjal ” as type localities of his 
subspecies. Col. Ward has oolleoted a long series from several 
places in the Kashmir Valley, and they almost oertainly represent 
True’s yriseus. They are a very even series, showing little individual 
variation. General oolour “ wood-brown ” ; eaoh hair slate grey for 
f its length then buff, in a oertain proportion of hairs (large on the 
book, small on the flanks) the buff is reduoed to a mere ring by a 
long blaok tip. Belly white, the hairs with slate-ooloured bases- 
Hands and feet white. Tail like baok above, white below. 

Dimensions of an adult male 

Head and body, 118 mm. ; taQ, 114 ; hind foot, 28 ; ear, 15. 

Skull : greatest length, 80 ; basilar length, 24 ; diastema, 8*5 ; 
cygomatic breadth, 1$ ; interorbital breadth, 4*5 ; brain cose breadth, 
18'5 ; palatal foramina, 6 ; upper molar series, 4 ; bull*#, 4*5. 
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Mictomys sylvaticus wardi , subsp. n. 

A pale-coloured Micromys rather smaller than M. sylvaticus 
griseus. 

Fur fine, silky, moderately long (10—12 mm. on the back). 

General colour above pale “ drab”, with a suffusion of u clay 
oolour below white ; the line of demarcation in the flanks not 
very distinctly defined. Individual hairs of the baok slate oolour 
hasally for J their length then ** oream-buff” ; on the baok pale ter- 
minal portion reduced to a subterminal ring by a long black tip on a 
large proportion of the hairs, towards the flanks these black-tipped 
hairs much sparser or entirely absent ; individual hairs of belly slate 
oolour with white tips. Face coloured like baok. Tail like back 
above, below white. Hands and feet white. 

Skull short and broad ; shorter than in griseus y but almost equally 
broad in all measurements. Palatal foramina much shorter. 

Dimensions of the type : — 

Head and body, 100 mm. ; tail, 104 ; bindfoot, 21 ; ear, 16. 

Skull ; greatest length, 27 ; basilar length, 21*5 ; diastema, 7*5 ; 
zygomatic breadth, 14*5; interorbital breadth, 4*5 ; brain case breadth, 
13 ; palatal foramina, 5 ; upper molar series, 4 ; bullae, 4*5. 

Habitat : Ladakh. Alt. 9,000* — 11,500'. Type from SaspuL 

Type : Old male. B. M. No. 7.12.16.2. Original number 431. 
Collected by Colonel Ward on 3rd June 1905. 

This differs from any other form of M. sylvaticus that I have seen, 
by its drab oolour contrasting strongly with the various mixtures of 
oohraoeous and brown in different proportions whiob characterise all 
the other races. A speoimen collected by Mr. Whitehead at Skardo 
is identical with Col, Ward's series from Ladakh. 

I have muob pleasure in naming this well marked race after 
Col. Ward, to whose energy and liberality the National Collection 
owes the series on whioh it is based. 

Micromys sylvaticus pentaw, subsp, n. 

A short tailed race of M. sylvaticus . 

Size rather smaller than M. sylvaticus grisevs. 

Fur soft, rather short (6—8 mm. on the back). 

General colour very muoh as in the Kashmir form, but a distinct 
tendency to show a darkened area on the back and rump, especially 
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noticeable in the younger specimens. All details of colour as in 
M. sylvaticus griseus* 

Skull in size as in M \ sylvaticus t oardi } but narrower in all details, 
especially noticeable in the portion in front of the orbits. Palatal 
foramina rather longer. 

Dimensions of the type s— • 

Head and body, 102 mm. ; tail, 92 ; hind foot, 21 ; ear, 15. 

Skull : greatest length, 27 ; basilar length, 22 ; diastema, 7*5 ; 
zygomatic breadth, 13*5 ; interorbital breadth, 4 ; brain case breadth, 
12 ; palatal foramina, 5 # 5 ; upper molar series, 4 ; bull®, 4*5. 

Habitat : Panjab. Type from Thandiani. 

Type : Old male, B. M. No. 7. 8. 1. 4. Original number 3. 
Collected 31st May 1907, and presented to the Natural History 
Musenm by Major H. A. P. Magrath. 

A series of four specimens — two males and two females — were taken 
by Major Magrath in the Hazara District. Four others were obtained 
by Major Dunn, R.A.M.C., at Gharial, near Murree. These were all 
males and younger. Throughout the two series the short, tail and 
narrow skull are constant characteristics. 
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NOTES ON THE BIRDS OF THANDIANI, 

BY 

Major H. A. F. Magrath. 

Thandiani in the Hazara District, N. W. F. P., is, as its name 
mplies, a delightfully cool little hill station in summer. It is situated 
14 miles N.-E. of the Military oantonment of Abbottabad, on the 
summit of a ridge, the highest point of which is just over 9,000 feet. 
This ridge runs parallel, but in echelon, to the ridge on which the 
Galis lie. From 6,000 feet up it is covered with dense forest, con- 
sisting for the most part of Silver pine, Blue pine, yew trees, horse 
chestnut, walnut, sycamore, and wild cherry trees. There is also a 
dense undergrowth of Daphne oleoides and a species of Strobilanthes. 
Where the sunlight can get at the hill sides they are carpeted with 
wild flowers in spring, suoh as anemones of two or three kinds, wild 
violets, wild strawberries, kingcups, cto., also ferns of three or four 
kinds, among whioh the maidenhair is common. The forests thin 
out as one approaches the top of the ridge, which in places is bare of 
trees but covered with grassy turf. The hill stations of Natliia Gali, 
Dnnga Gali and Murree are respectively about 10, 14, and 25 miles 
due south as the crow flies, and it U a curious faofc that although so 
close together the avifauna of Thandiani, compared with that of 
Murree and the Galis, should be so muoh poorer in species. The 
ridge on which Thandiani stands appears to be just outside the range 
of many subtropical species oommon in the Murree hills, thus proving 
that the range of a species is often sharply defined* In the present 
case it is hard to understand why this should be as the flora of both 
localities is very similar, and if anything the forests round Thandiani 
are denser and of greater variety than those round Murree and the 
Galis. As an example I will mention one species only whioh is quite 
oommon in the Murree hills and also I believe in the Galis, but 
whioh, as far as 1 am aware, does not ooour in Thandiani, viz., “ Me* 
ffalcema marshallorum ” On the other hand I believe that all the 
species whioh ocour in Thandiani are oommon to Murree and the 
Galis. The area covered by my observations is limited to a horizontal 
distance of 5 or 6 miles along the top of the ridge, to the lower tree 
limit on the east side of the ridge and on the west to the top of the 
ridge of the outer range of hills between which and the main ridge 
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the Kak Pani stream flows. To inolude more of the range of hills 
on whioh Thandiani stands would be unduly stretching the bird area 
which could be legitimately oalled Thandiani. I must acknowledge 
my indebtedness to a simple list of the birds of the Murree hills and 
the Galis given me by a friend who compiled it from “ Birds nesting 
in the Murree Hills and Gullies ” by Colonel llattray published in 
Vol. XVI, Nos. 3 and 4 of this Journal, whioh aided me considerably 
in my identifications. 1 made no collection and am averse to collect- 
ing birds, unless with some special object, in the breeding season. 
None of my identifications therefore were from skins. My notes only 
cover a period extending from 20th May to 10th July, but it is just 
in this short period that birds are best observed. The numbers and 
nomenclature are in aocordanoe with the “ Fauna of British India/’ 

(4). Oorvm maororhynchu a. — The Jungle Crow in a common summer visitor 
and breeds freely along the Thandiani ridge. The nest is generally built in a 
pine tree at a considerable height from the ground and is of the usual crow 
type. I did not take any eggs, but was informed by hillmen that the young 
are hatched about the middle of June. The depredations committed by these 
crows on the eggs and young of smaller birds are extensive and a large part 
of their daily food in the breeding season is thus obtained. Amusing gurgles 
and croaks are indulged in by the jungle crow as he sits in the heat of the day 
on a shady bough, whioh make one think that he would be easy to train to 
talk. In the winter he migrates far into the plains. 

(18). UroclMa flavirostri8.~~ The Yellow-billed Blue Magpie is often seen and 
heard in the dense forests along the ridge. Fledglings, being fed by their 
parents, are to be seen from the beginning of J une. The habits of this magpie 
are no exception to those of the rest of the family and it lives in the breeding 
season by harrying the nests of other birds. 

(24), Qarrultii lancwlatus. — It is not difficult to observe the Black-throated 
Jay in the forests between 6,000 and 8,000 feet, Eggs freshly taken were 
shown me in the middle of June. The note is harsh and jay-like. 

(26). Qarrulm bbpecularU.—Th* Himalayan Jay is rather rare and I only 
once set eyes on a pair. In a tree they remind one very much of the British 
Jay. They breed at about 7,000 feet and the eggs are very similar to those of 
the last species. 

(28). Nttotfrapa m>tUipunctata.~~FoY about ten days in the middle of June 
the harsh chatter of the larger spotted Nutcracker was constantly heard towards 
evening. Though rather shy I once got a close view of this bird by ooncealing 
myself in bushes on the side of avtail), the bird being very high up in a pine, 
the top of which was level with me. Iam inclined to believe they had just 
arrived at this time and subsequently started nesting operations somewhere on 
t&ebill I did not find a nest. 
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(31). Faru« — The Indian Grey Tit is not uncommon at about 6,000 

feet. 

A pair nested in a bole between the lintel of the bathroom door and the 
masonry in the Dtk Bungalow at Kola Pani and were carrying food to the 
young on 10th July. 

(34) . Parui montieola . — From 7,000 to 8,000 feet the Green-backed Tit is 
fairly common. I saw several nest holes that wore occupied by these Tits. 
They appear to prefer dead trees for their neats, and usually sycamores. The 
nest holes are generally natural holes m knots in the trees. Young were going 
about by the end of June. The note is a pretty metallic sounding Tee-t£e. 

(35) . ASgithalfoeut erythrocfiphalus. — The beautiful little Bed-headed Tit is 
rare in Thandiani and 1 only once saw an example. 

(42). MaohlolophuB xanthogeny s. — I cannot say I saw this species to be 
absolutely certain of it; but a party of Tits observed one day in the pines some 
way off on a khud side, looked liked Yellow-cheeked Tits. A very rare bird in 
Thandiani. 

(44). Lophophaim elanolophus. — The lively little Crested Black Tit is one 
of the commonest birds on the hill. The nest hole, which is generally in a 
natural hole of a tree, is often within a foot of the ground and always in a living 
tree. The eggs are laid as early as the end of April and by the beginning of 
June family parties are everywhere in evidence. A curious hissing or spitting 
noise, alarmingly loud for such a tiny atom of a bird, is emitted from the nest- 
hole if one puts one's hand inside the entrance. A leaf or a little bit of twig 
dropped into the hole speedily brings the indignant occupant to the entrance 
with the offending morsel in its bill. But, strange to say, crumbs of cake or 
little grubs thrown in fail to bring him or her forth 1 A variety of song notes 
are given by this little Tit, a common one being Ch&k-oh&~bfnh or Klnk-k&*jou." 
The oall note is “ tfc-tewy.” 

(91). Trochalopterum — Another very common bird is the Western 

Variegated Laughing Thrush, so called, though he really belongs to the babbler 
family. For such a large bird and such a common one it is extraordinary how 
seldom one sets eyes on him. He is a skulker and loves to get into the middle 
of a thick bush and start off with his loud whistle Zdclp-Diu J-wiuh" or “Dlo-pT- 
wiah" (the “ i "pronounced as “ ee") often indeed well represented by the words 
" choky william," which is immediately taken up by hidden accomplices in the 
bushes around. The breeding season is May and June and the nest which is 
built of coarse grass and stems, is generally placed in the bough of a yew about 
ten or twelve feet from the ground, sometimes in a bush. The ground colour 
of the eggs is a beautiful green blue. 

(99). TrochaloptBrum Uneatum. — Another skulker, the Himalayan Streaked 
Laughing Thrush, is quite as common as the last species. It hops about in small 
parties at the bottom of bushes with a sort of “ charring" note. At the be- 
ginning of the breeding season it has two whistling notes of “ Trlt-tgw" and 
“ Tewlt" and another note of J G-wI-ye." The eggs are laid in May and June 
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and the nest, which is built of grass, is generally placed low down in a fork of 
a yew tree. I have come across other nesting sites in small bushes in a hollow 
in a bank and in a silver pine. The nest in the latter was a most peculiar one. 
First a platform of coarse grass and bents, about a foot wide and 8 or 4 inches 
deep, had been laid on a low spreading branch and in the middle of this was 
built a nest composed of the pine needles of the blue pine. Tbe eggs are a 
lovely turquoise blue unspotted and the clutch is always three. 

(187). Myiophoneut tmmnoki.-~The Himalayan Whistling Thrush is only 
to be observed down hill between 5,000 and 6,000 feet on the mountain streams. 
I did not look for nests. The song notes are very like the whistling of a human 
being. 

(190) . Larvivora cyarm. — Looking for the nests of the next species I once 
came across a pair of birds which 1 have no doubt were Siberian Blue Chats. 
An aooount of the circumstances under which 1 happened on this rare species 
to India was published in the notes to Vol, XVIII, page 197 of this Journal. 

(191) . Larvivora brunea.—' Though a very common bird on the hill and 
heard everywhere, the Indian Blue Chat is rarely seen. He is a skulker “par 
extMenov” and only an occasional glimpse is to be caught of him as he hurls 
himself from cover to cover. At pairing time he throws off these secretive habits 
to a great extent and is to be seen displaying his beauty to advantage perched on 
a bush or branch of a tree, and uttering with open and quivering bill, and 
apparently much strain on his syrinx, his whistling song of “ Jerri- Jerri," 
followed by a rapidly repeated “ tioa-tIca-t|c&” or * qulck-qulck-quiok.” When 
perching in the open he h&B a curious habit of jerkily waving his tail 4 or 5 
times from the line of the back down, every fifth or sixth wave raising it 
considerably higher, A good way to observe this bird is to creep quietly into, 
and sit down in the centre of, a dump of thick bushes which he is known to 
frequent. He may then be seen at quite close quarters as be hops warbling and 
whistling through the cover. The female, owing to her rather sombre garb and 
quite as unobtrusive habits, is still less easy to observe. The nest, which is built 
of moss and leaves, and lined with hair and a lew feathers, is usually placed in 
the crevice of a rook or under a stone in a gully and near thick cover and is, as a 
rule, wonderfully well conoealed. The eggs, four in number, are plain bine 
unspotted and not as described in the 41 Fauna of British. India.” When one 
approaches a nest In which there are young, the parents show their concern by 
uttering a peculiar "tack-tack” note very similar to the alarm note of the Stone- 
ohatsand easily simulated by knocking together two small stones. After sound- 
ing this note the bill is often opened and shut several times without any sound 
being produced. The spirits of the male bird are irrepressible and he sings even 
when the brood is h a t c he d and his time is taken up in foraging for his young. 
The young leave the nest at an early age and before they can fly. This species 
ip .one of those selected by the oommon cuckoo as foster parent for its yonug. 

mi Zovtorop* polp6bro$a.—Qt Uy twice have I met ifith the Indian 
*' White eye ” ; on both occasions in small parties hunting for insects under the 
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leaves of the sycamore and wild cherry tree. The note is a “trip-trip.’* 1 did 
not find a nest. 

(260). Cephalopyrui flamtfiieept.— The Firecap is a fairly common little 
bird on the hill. It appears to be an early breeder, as family parties with young 
fully fiodged were going about by the middle of June. The habitB and notes of 
this species are very similar to those of the last. On June 22nd I saw a nest 
with young situated about 25 feet from the ground in a hole in a sycamore* 
The parents visited the nest with food on an average every five minuteB. The 
female apparently takes upon herself the duty of keeping the nest clean. 

(269). Hy&petss p$aroid€8s~ The Himalayan Black Bulbul is not often seen 
on the top of the hill, but from 7,000 feet down it is fairly common. Eggs 
were shown me which were taken in the middle of J une. 

(284). Molopaatts leucogenye.— The White-cheekod Bulbul occurs sparingly 
about the hill aides below Kala Pani. 

(323). Sitta ImeopBt *, — The doll-like squeak of the White-cheeked Nuthatch 
is a familiar sound on the hill. This nuthatch is common and is the only species 
of its family in Thandiani. The eggs are laid in May and Jane. The nest is 
usually in a hole in a decayed ;pine or syoamore tree and the entrance is not, as 
far as I am aware, reduced by beinar mudded in. 

(327) . Dicrunts ater.—l am not sure whether the common King Crow oocnrs 
within the limits defined or not. It is fairly common just below these limits. 
A pair of drongos which I saw nesting in a “Kandbar” tree outside the Kala 
Pani d&fc bungalow on 20th May were, I believe, of this species. 

(328) . Dicrurus Umgioaudatus . — The Ashy Drongo occurs in the forests np 
to about 8,000 feet and is common. A number of fully fledged young were in 
evidence on the outskirts of the forests above Kala Pani on 9th and 10th July 
The notes are very similar to those of the last species. A common one is 
#< Drangh-glp " or “ gip-glp drfingh.” 

(341). Ctrthia himalayana .—* The Himalayan Tree-creeper is common every- 
where. I saw folly fledged young on July 1st. These are darker in plnmage 
than their parents. I have several times seen this tree-creeper picking its food 
from the ground. 

(401) . Sylvia althaia.— Between 4,000 and 5,000 feet When olimbing the hill 
on 20th May I saw a good many whitethroats, some of them undoubtedly the 
Indian. One bird was singing most exquisitely and its notes were different to 
those of the others ; it was, I think, Home's Lesser Whitethroat. The song may 
be rendered in words something as follows : “ k&ru-k&Ki-k&rtt, Mri-k&rM&rT, 
chirri-chirri-Chirri, chup-chup-chup-chup , ch&wfii-chftwfli-oh&wfii, Ihf' probably 
the birds nested near where I saw them* 

(402) . Sylvia ajfinit-~Vid€ note on last species. 

(415). PhyUo8Copu$ proregulus. — Pallas' Willow-Warbler is common. X Shw 
one with nesting materials in its bill on 22nd May, but [could not trace it home 
in the thick jungle. This tiny bird has a habit of fluttering in the air below the 
end of a branch, when in search of food. 
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(422). Acanthopmuste vindanue. — The Greenish Willow- Warbler is rare, but 
I saw a party of five or six near the hill top on 20th June. 

(428). Aaantfiopneuita occipitalis.— The Large Crowned-Willow-W arblefr - ^ 
an extremely common bird. It begins to breed about the end of May. AtShe 
pairing season the males are very combative and quarrelsome. A pair looked 
in deadly struggle fell at my feet one day and I almost had my hand 
on them before they had the sense to separate and fly away. A characterise 
habit of this little bird, as it oreeps about branches and Bhrubs is its resting 
waving of one wing ; at the same time it is continually uttering its monotonod : 
note of 4 'chip-chip-chip-ohip.” The nesta are composed of moss and leaves ancr 
are built usually far in under the roots of trees, sometimes on ledges of rock v 
overgrown with ferns and roots, sometimes in between the stones of a wall or 
oulvert, and of two nests 1 saw one was built in the rafters of a cowshed anc 
another high up in the gable of a roof of a bungalow. The eggs are a plain i 
dirty white. The bill of this species in the breeding season is of a dull n 
orange yellow colour. 1 

(434). Cryptolopha mnihoichista.— Hodgson’s Groy-headed Flycatcher- 
Warbler is common about the lower limits of the forest on the west of the 
ridge and about the open hill sides below. This little warbler keeps a good 
deal to low bushes. 

(458). Suya criniytra. — I watched a female Brown Hill- Warbler completing 
her nest on the hill side close to the road side above Kala Pani bungalow on 9th 
J uly. The grass purse-shaped nest which was in a clump of coarse grass and 
thorns had been completed and the process of lining with down was being 
carried out. The bird was absurdly tame, allowing me to get within three or 
four yards of the nest while she was at work. 

(473), Lamm viUotu**— On 10th July I saw a Bay-backed Shrike on the top 
of the ridge overlooking Nawashahr village at an altitude of about 5.000 feet. 

(476). Lankit erythronotu*.— At about 5,500 feet I saw on the same date a 
solitary example of the RufouB-baoked Shrike. 

(495). PeriaroeotuB brevirwtrii*— Even in the breeding season the brilliantly 
coloured Short-billed Minivets appear to keep in parties. When travelling in 
search of food along the tops of the pines they are constantly using a tit-like 
chatter and a call note of “ swlUwltswItlt&tlt.” Possible this latter note 
gave rise to the name *' minivet.” Often they use a pretty note like ” awftweet- 
sweet-sweet.” They are o&umon birds bnt I did not find a nesi This minivet 
leaves the hills and migrates far into the plains of the Punjab in winter. 

(505). Oampophaga meUmotoliita^l saw a solitary example of the Dark- 
grey Cuckoo -Shrike at about 6,000 feet on 9th July. 

(518). Orioku hm*doo.~ The Indian Oriole occurs as a summer visitor below 
6,000 feet. It is not common, but its far sounding mellow whistle is one of the 
forest sounds around Kala Pani. 

(558). MmtoMkb* tlbirica . — The Sooty Flycatcher is on still hot days much 
in evidence about the top of the hill. His fsvourite perch is the top of a tall 
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dead pine from which he launches himself into the air at the bussing gnats 
around him. I did not look for nests. After rain this flycatcher takes its food 
great extent from the ground and rooks. 

? 568). Cyomii $upereiliari$.— The handsome little White-browed Blue 
catcher is one of the familiar birds on the hill. The nesting season is May 
And June. The nest, a neat little cup-shaped structure of strips of bark and 
grass, is commonly built under a piece of projecting bark of the wild cherry 
J tree, sycamore or chestnut. Sometimes in the hollow trunk of a tree shrub. 
^ The eggs are usually four in number. 

(579). Stoparola melanops. — The beautiful Verditer Flycatcher is fairly 
common. It is less like a Flycatcher in habits than others of the family and is 
rarely seen to return to the perch which it has just quitted, but catches its food 
flying from tree to tree. 

(698). Terpdphonc par ad Id.— On J uly 9th I saw a female Paradise Fly- 
catcher hawking dragon-flies near the waterfalls on the Sufed Pani stream 
above Kala Pani. 

(608). Pratineola oaprata.— Below 5,000 feet one meets with the Pied 
Bushohat. This and the next species meet at about 5,000 feet. 

(610). Pratineola maura . — At about 6,000 feet the Indian Bushohat is com- 
mon and nests freely on the bush-clad hill sides. 

(615). Oreicola ferrea.— One of the commonest and most familiar birds on 
top of the hill is the Dark Grey Bushohat. When his mate is sitting on her nest, 
the male is invariably to be seen on top of the nearest tree flirting his tail and 
singing his rather pretty little song of “ TfthCr&tG-ohak-fcCw-tlt&tlt”, with 
variations. If one approaches their nest the parents become greatly excited 
perching on the nearest bashes flirting their tails and making a “ geesing ” noise 
something like the winding of a watch. The breeding season commences at the 
end of May. The nest is made of grass and bents, lined with a few feathers 
and placed under a stone, in a oleft in a rock, in a hollow in a bank and some- 
times at the bottom of a tiny bush or on the ground under a bush. The eggs 
are usually four in number, sometimes five. Occasionally one or two eggs in a 
clutch are much bluer than the remainder. Owing to the stupidly open situa- 
tions often selected, the nests are much harried by jungle crows, mischievous 
boys and egg collectors. Out of 13 nests found I think only one pair succeeded 
in bringing off a brood* The young apparently leave the nest at an early stage 
and before they can properly fly. They remain in thick cover for some days 
where the parents britur them food. The common cuckoo often deposits its 
eggs in the nests of this species. 

(680). Eenieuru* mo<mZato9«-~I saw two or three examples of the Western 
Spotted ForktaU on the Sufed Pani stream, above Kala Pani on July 9th. 

(687), Mierockhla dmlerL— The Little Forktail is fairly common on the 
above stream and I watched some of them for some time. Although these 
forktails are constantly entering the water to bathe, I did not actually see them 
do so (so as to wet their feathers) in search of food# They however commonly 
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stand on boulders over which the water flows at a depth of an inch or so, 
picking up the insects that flow towards them. Often they make dashes under 
the spray of falling water and sometimes pick up their food out of a foaming 
rush of water by hovering just above it. One bird I watched which was con- 
stantly flying with food, in under the bank of the torrent and below where I 
was seated, evidently had a nest there, but I had not time to go down and 
search for it. 

(646). Rhyacornit fuliginotut. — The Plumbeous Bedstart is oommon on the 
above mentioned stream and that at Kala Pani. It is a very tame bird, and 
examples are often to be seen standing on rocks quite close to the dhobis 
washing clothes. This Redstart takes flies on the wing liko a flycatcher. On 
July 9th and 10th I saw a number of fully fledged young. There is a fascina- 
tion in watching the tails of these little birds, especially the white tails of the 
females and young. The motion is simultaneously a wag and an expansion, and 
I can liken it to nothing so much as the scintillations of light on wator slightly 
disturbed. This peculiar tail motion is more marked in this genus than in the 
last. 

(673). Morula caitanea*~-Thi» lovely songster, the Grey-headed Ousel, is 
fairly oommon above 7,000 feet. Below, its place is taken by the next species. 
The song, although not so continuous as that of the Bong Thrush ( Turdus 
muaicut), is yet very similar and is one of the delights of the residents of 
Thandiani. The nest is built, as a rule, low down in a yew tree. The breeding 
season commences in May* 

(676). Morula boulboul.— The Grey-winged Ousel, a well known songster and 
favourite cage bird with the Kashmiris and Punjabis, is not very oommon and 
does not occur above 7,000 feet. Eggs taken in the middle of June were shewn 
me. 

(690) . Petrophila erythrogastra. — The Chestnut-bellied Rook-Thrush is rather 
rare* Like the next species, he is fond of perching on the topmost branches of a 
bare pine tree, but although I have watched a male bird once or twice I have 
never heard his song. I saw one bird hawk and catch a flying insect on the 
wing like a drongo, 

(691) . Patrophila oinchrhyneha*-- Perhaps the commonest of the thrush 
family on the hill is the Blue-headed Rock-Thrush* Perched high up in a pine 
his pretty three-note warbling song of ** Tew-l?-di, Tgw-li-di, Tew-li-di, Tfiw " (the 
Tew descending in the scale and getting loader at each repetition i is commonly 
sung in the mornings and afternoons* This thrush is sometimes seen floating 
down from the top of a high tree to a lower one with wings outstretched and 
singing all the time like a skylark. Eggs freshly taken were shewn me in June 
and I saw a nest with font nearly fledged young in it on June 17th and another 
on July 9th* The nests were built in crevices in rocks. The alarm note used by 
both patents when one approaches the nest is a " goink-goink* 1 * 

(698)* Pttrqphtia eyamu* — The Western Blue Book-Thrush is fairly oom- 
mon on the bare rooky hilts below Kala Pani. 

f 
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(698). Oreodncla dauma. — I twice saw the Small-billed Mountain-Thrush at 
about 7,000 feet, but I do not think it oan be common. It keeps to the thick 
forests. 

(709). CinoluB asiaticui.— While watching a little Forktail, a Dipper came into 
the field view of my glasses and perched on a boulder for Bome seconds, then 
flew away ronnd a bend in the stream. From the coloration, which was a 
lightish grey spotted about the breast, I came to the conclusion the bird was a 
young Brown Dipper. 

(741). Pyenorhampm icteroides*— The Black and Yellow Grosbeak is one of 
the common birdB on the ridge, and in May his loud call note of “ trdk&tree, 
tr6katreo, tr^kdp tr4kfcp ” resounds around. The “ tre ” is well represented by 
an ordinary whistle with a pea or circular piece of cork in it. Both male and 
female use the call note. The song note of the male is a pretty whistle 
“ trfi-triil, trfi-tr&i." These grosbeaks feed on the fresh shoots of the pine 
and on the seeds in the cones. Often they are to be Been picking about on 
the ground. The breeding season commences in June, I did not look for 
nests. 

(767), Carduelis canicept,— On 20th May at about 6,000 feet I saw a pair of 
Himalayan Goldfinches fly past mo down the hill, and on 10th July a flock of 
eight or nine flew past me about the same place. This species most probably 
breeds in the vicinity of Thandiani. 

(772). flypacanthii apinoide*.— The Himalayan Greenfinch is rare at 
Thandiani. I only once succeeded in getting a distant view of the bird. 
On 30th June I heard what was undoubtedly a greenfinch call note outside 
the house I was living in and ran out in rather scanty attire to look for the 
originator of the sound, but had to double baok again when a lady of the 
station was seen coming up the road. The call note is precisely similar to that 
of the European greenfinch. 

(776). Passer domeaticuH.— I Baw a solitary example of the House Bparrow 
outside a hillman’s hut at about 5,600 feet on 10th July. 

(780). Passer cinnamomeu*.-- Agreeable as it is to get away from the common 
sparrow of the plains, the Cinnamon Tree Bparrow is quite an acquisition to the 
avifauna of the hill. This handsome sparrow is common and nests in holes in 
decayed trees about the hilltops. I saw eggs that were taken early in Jnne 
and a pair building for a second brood on 30th June, 

(793) . Ember iza atewarti. — The White -capped Bunting is fairly common on 
the bare hills below the forests. 

(794) , Emberiza *tranheyi<—Th& Eastern Meadow Bunting is oommon on 
the hilltop and nests in May and June. The nesting site is usually in a hollow 
on a hillside or in a cleft of a rook. The clutch appears to be only three. The 
eggs have the peculiar markings of the bunting family and are very like those 
of the English yellow hammer. When on the ground or the branch of a tree 
this banting is constantly jerkily expanding the tail, causing the white onter tail 
feathers to flash into view. The call note is a w gwink gwink.” 
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(8Q3), Melophus melawetoru*. — Driving to Abbottabad in the tonga on 
19th May I caught a glimpse of a bird on the roadside, coloured black with 
rufous wings and tail, which puzzled me till 1 again met with the species on my 
way down from Thandiani on 10th July at about 5,500 feet. It was the 
Crested Bunting. This robin-like colouration in a bunting strikes one as 
strange at first. On the ground and walking, the attitude of this handsome 
bunting is very peacock-like. The head and breast are held very erect, while 
the tail, which seems to trail behind, is rather expanded. 

(805), Ckelldon kathmirieniis.— The little Kashmir House Martin lakes up 
his summer abode in the verandahs of most of the houses that are situated on 
top of the hill. I am not sure that among some of the colonies there are not a 
few European house martins. The nests arc built of mud and are precisely 
similar to those of the European house martin. The mud is carried to the 
nesting site in a lump on tho outside of the bill and is deposited in position, the 
bill being shaken free and withdrawn. The mud receptacle when completed 
is lined with piue needles on which is laid a layer of feathers. Three or four 
plain white and rather oval eggs, measuring about *78 x*52 are laid cowards the 
end of May, and the young are hatched out about the middle of June, Tho 
first broods leave the nests from the beginning to the middle of J uly. Seldom 
more than three eggs are hatched, and indeed three young, pretty well fill the 
nest when about half-fledged. As a rule there is never room for more than two 
heads at a time at the aperture of the nest to receive food, consequently one 
young bird is generally in the background and unable to procure sustenauco 
till one or other of those at the entrance retires satisfied. The parents appear 
to use no discrimination in their feeding and it is a case of " survival of the 
fittest ”, the most vigorous securing the most food. On cold rainy days the 
young often have to go foodless for hours. One wet day I remember they 
were not fed from early morning til) past 1 p.m. Ordinarily the nests are 
visited by the parents with food on an average every fonr or five minutes. 
For days before the young actually leave the nests the parents coll to and 
endeavour to persuade them to venture forth, and 1 believe, when they do 
eventually leave, one parent enters the nest and pushes the young out while 
the other flies ronnd calling to them with a loud note like “ gip quite unlike 
the ordinary martin twitter. As far as I could ascertain, the young, on leaving 
the nests, are at ouoe able to forage for themselves on the wing, unlike young 
swallows, which are fed for some days after by their parents. The day they 
leave the nestis they often return to them, when tired, to be fed again in a 
desultory sort of way by the parents. The nestlings are infested with lice and 
parsdtie blood -tucking flies, and it must be a relief for them, on leaving the 
nest, to get away from these unwelcome guests. On examining a fallen nest 
I found agglomerations of eggs of $toe or blood-sucking flies at the bottom of 
it, and colonies of lice in the interstices in the mud, I do not think that after 
the eggs are hatched the male sleeps in the nest, and indeed the female prob- 
ably often deeps away from it when her progeny attain to any ,si*e, I was 
unable to observe the second broods. 
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(810). Ptyomprognt rupMtrb* — In a gully with steep cliffs on either side at 
about 6 t 000 loot I saw a number of birds flying about the cliffs, which looked 
to me like Crag Martins. I had not glasses with me and was unable to observe 
them closely* Visiting the place about a fortnight later I must confess to not 
having seen any birds there. 

(813). Hirundo rutiica . — On two occasions I thought I saw the Common 
Swallow flying about the hilltop. 

(822). Hirundo nepalmsh* — Hodgson’s Striated Swallow breeds in small 
colonies about the bare hills below the forest. These swallows do not appear to 
build their nests together like martins, but a pair will build here and another 
there, sometimes widely apart where the rocks are unsuitable. The situation 
of nests, or rather remains of nests I saw, all appeared stupidly selected, being 
terribly exposed to wind and weather, and the nests had all collapsed. I 
passed a pair building on 10th July on an old site on the £aoe of a rook sloping 
inwards on the side of the road, where any passer-by could knock the nest down. 
It was built of mud pellets similar to the nests of martins, but larger. Possibly 
these swallows also build in the verandahs of the hill-people’s houses which 
stud the hillside about here. I certainly often saw them flying about outside 
these houses ; but in the verandah of one I examined I could find no nests. 
I was chary of extending my investigations to other houses after recent ex- 
perionces in the Kurram Valley, where ornithological rambles led a friend and 
me to be suspected by the Turi villagers of being Government agents sent to 
poison thoir water-supply ! The note of this swallow as it flies round about 
the nest is a plaintive “ piu piu *\ 

(832). Motacilla mslowopa.— I saw a young Grey Wagtail on the stream at 
Kala Paui on 9th July. 

(844). Anthut iimilit. — The Brown Book Pipit breeds on the bare hillside 
below the forest. I saw a female carrying food to a nest on the hillside above 
me on 10th July. While I was watching her, she was joined by two others 
which hovered kestrel-like above the place where the nest was. 

(946). GtcinuB equamatus. — The wild call of the Western Himalayan 
Scaly-bellied Green Woodpecker, to give him his full title, was a common sound 
in the woods, near the top of the ridge, in May. The nest is usually in a hole 
in a oherry tree, the entrance of which often appears small for the sise of the 
bird. When the young are hatched, the parents are often to be seen perched 
on a bare bough keeping up an incessant squawking ohuckle, the meaning of 
which is not easy to discover. The clamour of the nestlings may be likened to 
the distant sound of a puffing engine. It seems absurd to see young birds, 
after they are fully fledged and are quite as big as their parents, being fed* 

(960). ffsofon* oecipitalii. — When first I arrived up I was much puzsled to 
discover the bird that made a loud repeated whistle note far down the hillside. 
One day being down some 2,000 or 8,000 feet I heard the note dose to fbe and 
imitating it to the best of my ability, I had the satisfaction of seeing the author 
of the sound fly into a tree above me where I could examine him leisurely 
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through my glams. It was the bird I expected, namely the Black-naped 
Green Woodpecker* This woodpecker breeds about the same time as the last 
species but at lower elevations* 

(960) * Ilypopicus hypmthrui . — Only once have I seen the Rufous- bellied 
Pied Woodpecker, when I came across a pair at about 7,000 feet* It is strange 
to see the two colours rufous and crimson contiguous in a bird’s plumage. * 

(961) . Dendroeopua hmalayemit . — One of the commonest and noisiest birds* 
on the hill is the Himalayan Pied Woodpecker. It occurs all over the 
ridge, from 6,000 feet up, in summer. The nest is usually in a hole in a wild 
cherry tree at about 15 or 20 feet from the ground. The male I believe takes 
his tom at incubating the eggs, as I distinctly saw a female feeding what 
appeared to be an adult male, who popped his head out of the hole to receive 
the food. When the young are hatched, both parents are indefatigable in their 
search for food for them, the female perhaps the more so, and make much 
noise over the process. Arriving at the nest with the bill from point to gape 
festooned with “ poochies ” they apparently feed all the clamouring young at 
each visit. The young of the first broods leave the nests about the middle of 
June. 

(1066). Upupa epopa * — The European Hoopoe is rather rare. A bird, which 
had arrived at the top of the hill on 4th June, sat in a cherry tree within 50 
yards of my verandah and repeated his call of 41 hoop -hoop-hoop-hoop ” for 
quite half an hour. Since then I have neither heard nor seen a hoopoe, though 
they probably occur lower down the hill. 

(1069)* Cypselut apus . — A big colony of European Swifts nested somewhere 
on the ridge, but I never disoovered where. From 60 to 100 of these birds 
wheeling and dashing in their grand Bight movements was an ordinary but 
always inspiring sight in the mornings and evenings above James’ hill and out 
over the valleys* 

(1072)* Cypatlua Urn cony®. — Among the fiooks of the last species a White - 
romped Swift was occasionally to be seen, of about the same size as a pus, 
which was most probably Blyth’s. 

(1077). Ckatura nudipea . — On two or three occasions I saw the White- 
necked Spine-tall, “ swiftest of living birds,” displaying his powers of flight 
above the hill top. 

(1095). CaprimulguB indict**,— The Jungle Nightjar is rare. One settled 
on a pine just outside the house I was living in, one evening, and kept up its 
rapidly repeated note of “ chuck-chug-ohuok-ohuck ” for fully ten minutes. 

, (1104)* Gucuhu tomorut, — The common Cuckoo is quite a feature of Than- 
diani in May and June* It is easily observed and still more easily heard, the 
fannliar call sounding all the day long in May. The male is often seen high up 
on the hare branch of a pine, withlmed down, tail elevated, drooping wings and 
body swaying from side to side, as he utters bis repeated “cuck ooo.” There 
ate several variations of the call* It generally begins with a deep " kokcoo” 
followed by a home chuckle (a throat dearer possibly, the bird sometimes 



206 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY, Vot.XYIlL 


being distinctly hoarse), then the well known u cuok-coo ” repeated over 
and overagain. Sometimes the note is M Kfik-coo u and sometimes, though rarely, 
the ordinary note is preceded by a syllable “ ak ” aR “ak-cuok-coo.” Often the 
call stops at the first syllable “ cuck”. When a female is seen or heard the 
notes are “ ouok-coo, cuck-cuok-coo, cuok-cuck-coo " in a rising crescendo 
denoting extreme excitement. In my experience the cuckoo's notes do not 
alter as the season advances, as many observers assert. Tko bird is possibly 
more vigorous at the beginning of the breeding season, and his call may then 
be more prolonged, but the trisyllabic call “ cuck-cuck-coo” is entirely connected 
with the proximity of the female. The variations of the ordinary call given 
above are just as likely to be heard at the beginning of the season as at the 
end# The note of the female is a bubbling ** quick-quick-quick-quick, ” some- 
times repeated moro slowly. Occasionally she givos the hoarse chuckle like the 
male. The cuckoo's call was still occasionally heard when I left r l*handiftni 
on 9th July, but the breeding season was evidently rapidly drawing to a close. 
The eggs are commonly laid in the nests of Oreicola ferrea and Larvivora 
brunnea . I found no cuckoo’B eggs in the neats of Trocalopterum lineatvm or 
Acanthopneuste occipitalis . 1 took only three eggs from nests, and extraordinary 
to relate they were all blue ! Two taken from the nests of 0 . ferrea were a 
greenish -blue very slightly spotted at the larger end with olive-green. The 
other taken from the nest of L. brunnea was a beautiful hedgesparrow blue 
unspotted, I was so puzzled at finding blue cuckoo’s eggs, which I had every 
reason to believe were laid by the present species, there being no other Cuckoos 
to my knowledge frequenting the top of the hill, that I determined if possible to 
solve the enigma by examining an oviduct egg. With some difficulty I 
succeeded in bagging a fomale on lf>fch June and to my delight took the 
fragments of a blue egg (it having unfortunately been broken by the fall when 
shot) from the oviduct. This egg tallied with the one taken from the nest of 
L. brunnea. I have sent the Bkin and eggs to Mr. E. C. Stuart Baker for his 
information and opinion.® In two of the nests the cuckoo’s egg had already 
been deposited when I found the nests, but in the third instance I did not get a 
cuckoo's egg till I had visited the nest for the third time, the ouekoo 
having meanwhile deposited her egg and extraoted one of those of the parent 
bird. Young cuckoos were fouud in the nests of both 0 , ferrea and L. 
brunnea . The young of the foster parents are ejected by the young cuckoo as 
early as three days after being hatched and before the latter’s eyes are opened. 

(1105). Cuculue saturates . — The M up-poop-poop-poop-poop ” of the Hima- 
layan Ouekoo is a common sound down hill during the month of May and J one* 
I once heard the bird calling at about 8,000 feet, but this is an unusually high 
altitude for this species at Thandiani. I did not hear the call after June 80th, 
Although this cuckoo’s notes may at first be confounded with thole of the 
Hoopoe there is a good deal of difference. The cadence is the same, but the 
notes are muoh deeper and louder and are heard at a great distance* The 
~ * gee pttfe SSI of tbli Uatw.-BJ*. 




NOTES ON TEE STUDS OP TffANDIANl. 


29? 


female seems to have the same * quick quick ” notes, but not so load as those 
of the female canoru $, and repeated more slowly. I did not find any eggs of 
this cuckoo. 

(1108). ffieroooccyx span er {olden * — On 6th June at about 8,000 feet I heard 
a solitary Large Hawk Cuckoo giving his H brainfever ” cal 1. Heard in the 
dense forest, the notes are qnite musical and by no means aggravating. 1 kept 
up a duet with the bird, imitating his notes for some ten minutes. 1 was the 
first to get tired of the game. This was the only occasion on which 1 came 
across this species. 

(1136). Paler omi* tmpahmU . — On the top of the ridge overlooking Nawa- 
shahr village on 10th July at about 6,000 feet a Paroquet flew over roy head, 
which from its call I took to be the Large Indian Paroquet. 

(1141). Palaromto schisticeps* — The Slaty-headed Paroquet occurs in fair 
numbers in the forest. The call or screech is soft and pleasing compared with 
that of P. iorquatuB, Nesting takes place in May and June, and young were 
being hawked about for sale in the station at the end of June and beginning of 
July. 

(1175). Scops spilocephdlus . — At 10 p.m. on the night of 5th July I heard 
a loud double whistle in the woods just below the bungalow, repeated for quite 
ten minutes. I attributed the call to the Spotted Himalayan Soops Owl. This 
was the only occasion on whioh I heard the notes. 

(1193). Oypa himalaymm . — The Himalayan Griffon Vulture is the only 
large vulture I have seen on the ridge and it is common. I did not look for 
nests, bnt these birds probably breed among the cliffs and rocks on the east side 
of the ridge. 

(1198). Neophron perenopterus . — The Egyptian Vulture arrives up about 
he end of May and becomes fairly common, probably nesting among the cliffs 
above mentioned. 

(1199). GypntuB barbatos.— The Lammergeyer is almost as common as the 
Himalayan Griffon Vulture. I saw a young bird on the wing in the end of June. 

(1210). Ietinwta* malayenai$.~~l only onoe saw an example of the Black 
Eagle. It was hawking over the tree tops on the hill-side. Jerdon well 
describes the flight of this eagle as harrier-like. 

(1217). Spllorms chesla,— I came across a pair of the Orested Serpent Eagle 
one day when down the hill-side abont 1,500 feet. They wheeled olose above 
me several times, uttering a kite-like cry. I saw another bird at about 8,000 feet 
on July 4th. 

(1229). MifotiB govinda ,— On one occasion only, I saw a solitary example 
of the common Pariah Kite hawking round the bungalow and over some tents 
below. 

(1280). MUtms melanotic,— On two occasions X saw a solitary example of 
the. Large Pariah Kite foraging over the top of the hill. 

(1247). Acolpiter niau *.-~ The Sparrow 1 Hawk is not very uncommon and 
apparently nests on the ridge. As I Was one day seated on the edge of the 
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khud, one of these birds suddenly appeared within a few feet of me on the 
lowest branch of a small pine just below. We eyed each other for a few 
seconds when he flew off following the line of the cliffs and silently and swiftly 
gliding round each bend in the hope of surprising some unwary bird. This 
little hawk might well be described as the panther of the bird kingdom« his 
flight is so silent and his manner of alighting in the middle of a tree or bush 
so stealthy. 

(1255), Faloo peregriitator, — I saw a fine example of the “ Shahin” perched 
on a dead bough of a pine tree, on July 2nd. For some days following, this 
bird hung about the top of the hill, 

(1260), Faleo subbutrv.—On May 24th I noticed a small hawk overhead* 
Presently it dropped and settled on a dead pine and gave me an excellent and 
leisurely look at it through the glasses. It was a Hobby in beautiful feather. 
While preening himself, and resting, some jungle crows out of pure devilment 
commenced to harry him and drove him from his perch ; but the tables were 
quickly turned, the Hobby keeping easily above the crows and making some 
very business-like stoops at his would-be tormentors, whioh they quickly had 
enough of. The flight of this hawk is swift and powerful for its size. The bird 
seen was probably migrating, as I saw no others. 

(1265), Tinnuneului alaudaHut , — Several pairs of Kestrels nested in the 
cliffs on the east of the ridge, and it was a common sight to see one of these 
birds hovering over the hill top, probably in search of mice, the burrows of 
which riddle the whole top of the hill. If the breeze is sufficient, these birds 
can cease hovering and remain almost absolutely motionless poised in the air, I 
saw a kestrel one day stoop at a cuckoo perched on a pine branch and calling. 
Bach time the kestrel stooped, the cuckoo dropped off his perch, returning to it 
and resuming his calling when the kestrel had shot past. Finally the kestrel 
prevailed and drove the cuckoo away. On July 6th I saw a kestrel fly down 
and pitch on the roadway outside the bungalow and proceed to take a dust 
bath, whioh was interrupted by some one coming along the road. 

(1805), Turtur farrago.— The Indian Turtle Dove is fairly common, nesting 
in the pine woods. This dove's note is a deep hoarse * Kr6o-kr6o-kr6o ” very 
like our English woodpigeon’s " coo", 

(1328), GMusfcrruginetu. — I was informed by a friend that the Bed Jungle 
Fowl was shot by an acquaintance of bis when shooting on the hill the previous 
autumn. I did not oome across the bird myself. 

(1884). Puorasia macrotopha, — There were a fair number of pheasants 
breeding in the pine forests along the ridge, of which the Kokiass was, I believe, 
one species, and 9 eggs I took from a hillman were, I believe, of this species. 

(1886). Gentum* albimstatu*.— The White Crested Kalij Pheasant is, I 
believe, another resident species. 

(1842). Lophophorui rqfulgm$<— The Monel has been shot on the hill* 

(1878). TdraagaUu» Umdk>ymii9.--My informant of the shooting of the Bed 
Jungle Fowl also told me that he himself, when shooting pheasants in the 
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autumn, tried to get a shot at a very: large reddish bird seen near the top of the 
ridge, but was unable to get elose enough. From his description of the colour, 
rise, and flight of the bird, it oou Id, I think, only have been the Himalayan 
Snow Cock. 

(1597). Netlium art oca. — In September last year Capt. Skinner, R.E., shot 
a Teal in Thandiani from off a tiny pond, not much more than a puddle, just 
outride the bungalow he was staying in. This is surely a curious occurrence for 
the hills ! He informed me too that he saw a sandpiper at the Bame pond in 
the same month 1 

For a few days at the beginning of July, before I left Thandiani, my attention 
was attracted on four or five occasions by a peculiarly sweet song uttered by 
some bird, which always kept to the densest cover, I made three separate 
attempts involving a good deal of climbing and forcing my way through thiok 
bush to observe the skulking songster, but although I twice got within six or 
eight feet of him, I never on account of the dense foliage succeeded in getting 
a sufficiently dear view of him to be able to make out the coloration. All I 
could see was that it was a small bird. I had most reluctantly to leave the hill 
without knowing what the bird was. The song always commenced with a long 
whistle, at first very soft, and gradually increasing in volume of sound, followed 
by a “ t!tlta*tw6et”, then the same swelling whistle, but in a higher key, follow- 
ed by a " twe€t fcgw Possibly the bird was Boromis pallid vs , the pale 
Bush Warbler, but if so then the last part of the song is not as described by 
Brooks. 



800 


A CONTRIBUTION TO THE ACULEATE HYMENOPTEBA 
OF THE BOMBAY PRESIDENCY. 

By 

P. Camkbon. 

With 2 or 3 exceptions the species described in this paper have been taken 
at Deesa and Matheran by Lieut.-Col. C. G. Nurse. 

SCOLlID^E. 

Discolia nigrobimaoulata , up. nov. 

Bed, yellow and black ; the antenn®, face, clypeus, base of mandibles, a line, 
behind and touching the hinder ocelli, uniting the eyes at the hinder edge 
transverse in front, rounded behind, occiput, thorax, basal segment of abdomen 
except at the apex, the 5th and following segments, the ventral, and the legs, 
ferruginous, the front and vertex, except for the transverse line, the outer or- 
bits, and the 2nd, 3rd and 4th abdominal segments for the greater part pale 
orange yellow ; the following parts are black : the mandibles except at the 
base, a narrow line uf equal width on the apex of the 1st abdominal segment, a 
wider one on the 2nd, obliquely dilated in the middle, a narrower one, leas strongly 
dilated in the middle, on the 3rd, similar lines on the base of the 2nd to 4th 
segments, but more sharply triangularly dilated, in the middle, except that on the 
4th, which is only slightly dilated, and an oblique irregular spot near the middle 
of the sides of the 2nd, black ; legs ferruginous, the hair white, the tarsal Spines 
and culouria pale ferruginous. The hair is pale ferruginous, darker coloured — 
more reddish — on the mesonotum and on the ; apioal abdominal segments* Wings 
hyaline, largely tinged with fulvous on the fore margin, the apex in front from 
near the radial eellules, with a smoky violaceous cloud. J* 

Length 15*17 mm. 

Deesa, October (Nurse). 

Head smooth, exoept for some scattered punctures on the front ; the thorax 
closely, coarsely punctured, except on the apical slope of the metanotum. 

Allied to D. htitroniea, F., which is a larger species, has the thorax largely 
infusoated, wants the rufous transverse stripe at the ocelli found in the present 
species ; the abdominal yellow (at least on the 3rd and 4th segments) is not 
continuous, but forms large lateral spots and there is no blaok spot on the sides 
of the 2nd. 

FoxptuP£. 

Pompilu* bmedicluB, sp. nov. 

Blaok, the abdomen and legs except the cox®, ferruginous, the head and 
thorax densely covered with silvery pubescence ; wings hyaline, the apex from 
shortly behind the end of the radius smoky, flagellum fuscous, the scape 
covered with silvery pobesoenoe ; pronotum os long as the head; metan- 
otum furrowed down the middle at the base and apex ; the cubitus in .hind 
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wings received very shortly before the transverse median. Ocelli in a curve, 
the hinder separated from each other by a greater distance than they are from 
the eyes, which converge distinctly ,above and are hardly separated from the 
mandibles in frpnt, but distinctly so behind. The 1st joint of the flagellum 
is clearly longer than tho 2nd. Pronotum shorter than the roesonotum ; 
the metanotum has a more oblique slope on the apex than on the base, where 
it is rounded. $ and £. 

Length 6-7 mm. 

Deesa (Nurse). 

The 2nd absoisaa of radius twice the length of the 3rd distinctly shorter than 
the space boundod by the 2nd recurrent (which is received in the middle of the 
cellule) and the transverse oubitals ; the front (and larger) part of the 3rd 
transverse cubital has a sharp, straight oblique slope. The long spur of the 
hind tibia; is half the length of the metatarsus ; the claws without a tooth, but 
the anterior is dilated at the base. The radial cellule is sharp-pointed at the 
apex ; the apical abscissa of the radius is a little roundly curved. The 
transverse median nervure in front wings not quite interstitial, being received 
shortly beyond the transverse basal. Fore tarsi with long, stout spines. The 
apical slope of metanotum distinctly transversely striated ; the furrow deep 
in its middle. In the $ the 1st joint of the flagellum is os long as the 2nd ; tho 
claws are dilated at the base as in the 9 . 

This species does not fit into any of the Ashmoadi&n genera. Except as 
regards the claws it might run into Sericopompilus . 

Pompilu « ithonui, sp, nov. 

Black, densely covered all over with silvery pubescence, which gives it a grey 
colour, the wings hyaline, tho apex from the end of the radius smoky, the ner- 
vures black, the 2nd abscissa of the radius 3 times as long as the 3rd, the latter 
distinctly less than tho space between tho 2nd recurrent and the transverse 
cubital nervure* ; the 2nd recurrent is received in the middle of the cellule, the 
apical abscissa of the radius is straight, without a curve, oblique. Apex of 
clypeus almost broadly rounded, the centre transverse, the sides broadly 
rounded. Apex of mandibles broadly rufous. Fjyes a little converging 
above. Pronotum not quite so long as the head, its base distinctly narrowed, 
the apex angled in the middle. Metanotum long, gradually rounded from the 
base to the apex, the centre with a distinct, moderately wide longitudinal 
furrow. Tibial and tarsal claws moderately long, black, the long hind spur not 
two-thirds of the length of the metatarsus, the spines on fore tarsi long. 
Ocelli in a triangle ; the hinder separated from each other by almost the same 
distance as they are from the eyes. The 1st joint of the flagellum is distinctly 
longer than the 2nd. 9 and ^ 

Length $ 7 mm., $ 6 mm. 

Deesa (Nurse). 

The head viewed from the front as wide as long. The claws have not a 
distinct tooth at the base in either sex. The cubitus in hind wings originates 
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distinctly before the transverse median nervure. Eyes reaching to the base of 
the mandibles on inner side. The tarsal comb long in $» The transverse 
median nervure is received shortly behind the transverse basal, almost inter* 
stitial, 

This species does not fit into any of the genera in Ashmead’s Revision (Can. 
Ent. XXXIV, p. 80— *87). It comes nearest to the character given for Fernala, 
but that has the claws in the 9 with a tooth and in the £ they aro cleft, it 
differing also in some other respects. The silvery pile on the base of the 
abdominal segments may become rubbed off. 

SrHECHOtf. 

OxybeluB latilimatus , sp. nov. 

Black, a line on apex of pronotum, tubercles, a large oblique, somewhat oval 
spot on sides of soutellum, the base of post-scutellum broadly, the squamae, the 
apex of central squama narrowly, and broad lines on tho basal 4 abdominal 
segments, pale yellow, the Pygidium rufous, the underside of the 4 front femora, 
their tibi© except for a black line behind, the hinder except for a line on the 
lower basal third and the greater part of the tcgul®, pale yellow ; the tarsi 
yellow, tinged distinctly with fulvouB. Wings hyaline, the nervuree black. 
Central soutellar spino curved, about 4 times longer than wide, of equal width, 
the centre depressed, the apex transverse ; the lateral spines rounded on outer 
side, gradually narrowed to a point, longer than they are wide at the base, the 
outerside depressed. Soutellum keeled down the middle. Motanotum areolated, 
the are® large, the upper central smooth, shining, longer than wide, broadly 
pyriform, the narrowed end below. Mesopleur® closely, rugosoly punctured, 
opaque ; the metapleur® with curved, distinctly separated stri®, Abdomen 
strongly punctured throughout; the pygidium appears as if longitudinally 
striated and covered with a stiff depressed pile. Flagellum for the greater part 
reddish brown. Mandibles yellow red and black. There are no distinct furrows 
on the mesopleur®. 9* 

Length 4 mm. 

This species should be known by the areolated metanotum, the wide yellow 
band uniting the lateral spots on the post-scutellum, and the fulvous pygidium. 

Oxybslu* pietismtiB, sp. nov. 

Black, antennal scape except above, a line, narrowed on inuerside, on the sides 
of the pronotum, tubercles, tegul®, an oblique ; oval spot on the sides of scutel- 
lum, the lateral squam®, apical half of spine, a semi-circular mark on the sides of 
1st abdominal segment, a longer line, roundly dilated on the inner side at the 
base on the sides of 2nd, 2 longish lines on the 3rd and a continuous one on the 
4th, pale yellow. Anterior cox® black, the 4 posterior blaok above, yellow below, 
fore femora red in front, black behind at the base and above, the black line gra- 
dually narrowed towards the apex, the apex below It yellow, the 4 hinder red, 
the middle with the apical half broadly yellow ; the tibiae and tarsi yellow, the 
middle tibi® broadly, the posterior at the apex behind black; hind spots 
fulvous, Lateral squam® large, broad at the base, gradually narrowed to a toe 
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point ; the central about 8 times longer than wide, of equal width, the apex with 
a triangular incision. Central area of metanotum irregularly coarsely aciculated 
above and with a few oblique irregular stria, below it is smooth and shining, 
the sides of metanotum aciculated and bearing distinctly separated oblique 
stria, Mosothorax strongly punctured, tbo pleura more strongly than the rest ; 
down the oentre of the latter is a furrow which extends shortly below the 
middle ; on either side of its lower end is an obscure curved longitudinal 
furrow. Flagellum rufo-fulvous. Pygidium long, gradually narrowed from the 
base to the apex, which is rufous ; it is strongly closely punctured. Mandibles 
broadly pale yellow at the base, a rnfous belt beyond the yellow, the apex 
black. Wings hyaline, the nervures mostly black, tegula pale yellow. 9 * 

Length 6 mm. 

Deesa, December. 

The puneturation is strong, the soutell&r central keel is clearly defined ; there 
is a stouter, less clearly defined one down the oSntre of the post-scutellum ; the 
pubescence close, pale. The mucro is hollowed above, not curved, 

Oxybelus fulvicaudia, sp. nov. 

Black, the abdomen slightly tinged with bronzy colour, the last segment 
bright fulvous, the greater part of the 4 anterior tibia, the apex of the posterior, 
and the tarsi rufo-testaoeous ; the base of antennal scape narrowly, and its apex 
more broadly testaceous, the flagellum rufo- testaceous. Wings clearhyaline, the 
nervures and stigma fuscous. ScuteUar process about 4 times longer than wide, 
curved, of equal width throughout, the apex with a wide, rounded shallow 
incision. 9* 

Length 4 mm. 

Deesa, December (Nurse). 

Lower part of front, face, clypeus and outer orbits covered with silvery pile. 
Front and vertex closely punctured, the former with a wide smooth depression, 
widest below in the middle of lower half. Clypeus smooth, depressed, brownish, 
its apex roundly projecting. Base of mandibles broadly pale yellow, the centre 
ferruginous, the apex black. Frothorax almost smooth, the mesonotum strong- 
ly, closely punctured, the icuteilum similarly punctured ; its centre is stonily 
keeled, the sides and apex are also keeled, there being a orenulated furrow in- 
side the keel. Metanotal area large, an elongated triangle, extending almost to 
the apex its sidpp at the base stoutly obliquely striated, the middle part aci- 
culated, the ap&t smooth ; the sides at the top stoutly, obliquely irregularly striat- 
ed, the apex Strongly aoioolated, almost punctured, Mesoplenra irregularly 
tugosely punctured ; there is a wide furrow below the middle, the breast is 
bordered by a curved crenelated furrow. There is a striated area, bordered at 
the apex, by a curved furrow ; thfe apex above is obscurely striated, below it is 
smooth. Basal segment of abdomen smooth, the rest olosaly punctured ; the 
•cgmeiits laterally covered with silvery pubesoenoe, the pygidium with longish 
punctures and with silvery pubescence. 
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The lateral mucro is small, triangular, rounded on the outside, the central has 
the sides raised. Ooelli in a curve, the hinder separated from each other by 
double the distance they are from the eyes. Tubercles pale yellow* 

A distinct little insect, not easily confounded with any of the known Indian 
speoies. 

OxyMus forticarinatut , sp. nov. 

Black, the antennal scape, base of mandibles, the apex of pronotom, tuber- 
cles, a mark on the sides of the scutellum, oblique, oval, wider than long, the 
lateral squamae, and broad transverse lines on the sides of the basal 4 or 5, ab- 
dominal segments, the apices of the 4 anterior femora, the underside of the 
anterior, the greater part of the 4 anterior tibi®, the base of tho posterior and 
the tarsi, yellow ; the cox® and the apical two-thirds of the hind tibi® black, the 
4 hinder trochanters and femora rufous ; flagellum dark rufous. Wings hyaline, 
the nervureB dark fuscous. Soutellar lamina large, twice longer than wide, 
roundly narrowed towards the apex, which haB a A — shaped incision ; the co- 
lour is rufous, yellowish round the odges ; down tho centre is a strong longitu- 
dinal keel, from which radiate some obscure stri®. S and 
Length 4-5 mm, 

Deesa, March (Col. Nurse). 

Head below the ooelli densely covered with silvery pubesoenoe ; the vertex 
less closely pilose, strongly, closely punctured ; the front less closely punctured. 
Apex of clypeus with 3 short, stumpy teeth. Base of mandibles broadly yellow, 
the middle rufous, the apex black. Pronotum smooth, the apex carinate, the 
sides oblique. Mesonotum closely punctured, the scutellum more shining, more 
strongly punctured, but with the punctures much more widely separated and 
with a keel down the centre ; the lateral lamin® triangular, longer than they are 
wide at the base, the outer side rounded, the apex ending in a curved point ; 
the apex of the scutellum is depressed and has a stout central and 3 short, stoat 
lateral keels. On the apical slope of the metanotum, on the upper half, is a 
triangular area, its apex being smooth, depressed, the rest being roughened ; on 
either side is an oblique, narrower, triangular area ; tbe sides are strongly 
keeled. Mesoploor® somewhat strongly punctured, the metapleur® obliquely 
striated, the stri® clearly separated. Abdomen strongly punctured, the penulti- 
mate segment more strongly than the other ; the sides of the last raised, bor- 
dered by a smooth line, its apex transverse ; there may be 2 more or less 
distioct yellow line on the 5th segment ; the apical yellow hues are not so 
widely separated as the basal. 

The amount of blaok, yellow and red on tho legs varies, as does also the 
strength of the puneturation. 

This species comes near to 0. aguamoaus, 8m., the two may be separated by 
the form of tbe soutellar process ; in aquamoaua there is no stout oentral keel 
and its centre is broadly raised ; in the present speoies there is down its* centre 
a stout longitudinal keel and the sides are raised ; U. f there is a depression 



HYMENOPTERA OF BOMBAY PRESIDENCY , 


305 


on either side of the keel ; fortioarinatus, too, is a much smaller species than 
$quamo$u*~~4-& mm. as against 7 for the latter. 

Daayprootus iettaceipulpit, sp. nov. 

Black, the antennal scape, mandibles except at apex, an interrupted line on 
apex of pronotnm, tubercles, the scntellar keels, 2 somewhat semi circular marks 
on the basal half of scu tell uni, a curved line, narrowed on the inner side, on 
outer fourth of 3rd abdominal segment at the base, and a much shorter one on 
the base of the 4th, pale yellow. Legs black, the 4 anterior femora for the 
greater part below and almost tho apical half above, the 4 anterior tibino almost 
entirely, and the hinder behind, and the basal joint of the tarsi, yellow, tho other 
tarsal joints rufous. Wings hyaline, the costa and nervurea fuscous. Meta- 
notum opaque, aoiculated, almost punctured ; there is no basal area ; in the 
centre of the base are 2 keels forming an area ; the part on either side is 
obscurely, irregularly striated ; the apical Blope furrowed down the middle ; the 
pleurm are more shining, distinctly, closely obliquely striated, the striae strong- 
est at the base. Abdominal petiole nearly as long as the following 2 segments 
united. Front, face and olypeus densely covered with silvery pubescence, 
the front above bordered by a keel. Front covered with shallow, clearly sepa- 
fc ^ed punctures ; the vertex obscurely punctured ocelli in a curve. Propleurae 
* -.1^3 in the centre ; there are some longer striae above. Palpi testaceous. 9 
*-*^7 mm. 

^ ee ® a ’ *^^1 (Nurse). 

Head aad ^Vyjhorax opaque ; the mesopleural furrow obscurely orenulated. 
Tibial spines weak. The abdominal potiole is only slightly dilated towards the 
apex. 

Tachysp^ ttriolalus, sp, nov. ^ 

Black, Bhimng, the head, pro and mt*othorax closely punctured, & e head 
more strongly than the latter, the metanotum sWqgly striated in the centre 
the striae there distinctly separated, the outer curved the striae on the sides 
oloaer and finer ; the metapleuwa more irregularly, but still distinctly strinted,tbe 
face and sides below the antennae covered with silvery pubescence. Apical joints 
of tarsi rufous ; the spines long, white on the anterior, there being at least 7 on 
the metatarsus. Byes distinctly converging above, they are separated there by 
the length of the 3rd and 4th antennal joints united. Wings hyaline the 
stigma fuscous, the nervures darker coloured ; the ?rd abcissa of the radius not 
quite half the length of the 2nd. The 3rd and 4th joints of the antenn® are 
equal in length ; the pediole wider than long. $ , 

Lenth 6-7 mm. 

Deeia, December (Nurse). 

The apioes of the abdominal segments have broad bands of silvery pubes- 
oenoe. The fovea on the apex of the metanotum is deep, triangular, longer 
«»n it is wide above ; its oentral furrow dearly defined ; the tides on either 
tide, are transversely striated. Legs spines white ; oaloaria blackish. Tegnhs 
P*le pioeous, 
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' Vebpid.®, 

Odynm$ kvitcutis, sp, nov. 

Brownish-red, the clypeus and the 2nd abdominal segment above, except fot 
a broad triangular mark on the base yellow, wings hyaline, tinged with fulvous, 
the apex slightly violaceous. 

Length 11-12 mm. to end of 2nd abdominal segment. 

“ Bombay” 

Closely, strongly pnnotured, the mesonotum only sparsely so, the scotellum 
smooth, impunotute, the top of postscutellum not quite so smooth, its apex 
rough, depressed in the centre, the apical slope steep, long, smooth, bluntly, 
roundly narrowed below. Apox of metanotura with a steep, vertical slope, 
closely, transversely striated, the sides above with 2 distinot teeth, of which tho 
lower is the larger and thicker, and 2 indistinct ones below. First abdominal 
segment large, cup shaped, with a short, but distinct neck at the base ; the 
2nd wider than long, not reflexed Jat apex, nor narrowed at base. TempleB 
somewhat short, broadly roundly narrowed. Base of thorax transverse without 
a raised margin, the apex almost transverse. There is a pale mark over the 
antennas, which becomes gradually widened from the top to the bottom, the eye, 
incision is also pale yellow. ^ 

This species is not unlike O.pwufam; it is larger, has the scutelluir^.- ' 
narrower and transverse at the apex, the temples ere shorter and^,. ° / 
roundly narrowed, the mesonotum is almost and the souMlumi " Aie 8n>0 ? 
not closely distinctly punctured as inpunctum, the 2nd abd< auna * 
shorter, and the wings lighter coloured, the apical clond bf^ rer ^ e 

«ellow on the 2nd abdominal segment is on the W 0D ^» not 1X1,111 M m 


3 v 
punciuP 


V 


Odyn^^» h sp. nov. 

Black with tiwWtoWmg yellow mark. ; antennal .cape below, the lower part 
of eye inoWon-tbe line broad above, narrow below-a mark over the ante™., 
dilated above, with the middle .lightly in«i«d the mde. rounded, mand»ble., 

. vmWtui the eves 2 lines on pronotum, broad and oblique on 
&8m T ^nte5am metan7tel procem, apea of ba*U 2 abdominal 
inner m e, p > middle, the latter line* broader than long, under 

TTu t ^ the ba» of the 2nd yellow largely Hng^ 

with rufoua. Leg. yellow, the cow above and the femora rufou*. Anteanie 
KaUnr towwd. the apex and the aatenna! hook *ddi.h brown. W.ng. hyalin., 
tke°rtigm»*b*oira, the nervnre. darker. Tegnl-yeUow with a large dmkfumou. 
nark neat the bane. 

« Bombay.” 

m ' "f^bdoTinal wroS » wide .tout, tiaMver* keel near the bale i the 
el^nCST^^ W-S-r «^ith . row o* 

“ ‘LST Olypen. longer than wide, gamely psnetared, the Mt» 
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transverse, the apex laterally broadly rounded. Apex of post-scntellum broadly 
rounded. Thorax wore than twice longer than wide. The keel on the base of 
the abdomen is broader, stouter and more clearly defined than usual. The 
punoturation is distinct, finer and weaker on the abdomen than on the head or 
thorax ; the whole body has a silvery pile. The 1st abdominal band is distinctly 
dilated on the sides and is narrowly bordered at the base with red, the 2nd is 
narrowed in the middle. 

A distinct species of Aw)U(roceru$ t which appears to be rare compared with 
Odyneru $ , wnsu ttr . in India. 

Odyneru 8 (Ancistroceru*) xanthotonvt, sp. nov. 

Black, undor side of antennal scape, clypeus, a small irregular spot over the 
antennae, mandibles largely above, a line on pronotum, tegulaa except in oentro, 
and the apices of abdominal segments, yellow. Legs, yellow, the coxae in front, 
and the greater part of femora black, the middle femora with the apical half 
yellow in front. Wings fuscous, with a distinct violaceous tinge, the nervures 
and stigma black. 

Length 10 mm. 

Bombay. 

* Antennal claw stout, not're^^g to the middle of 10th joint. Head closely 
The u aired, th ? « w - *ered w long white hair. Clypeus roundly 'oonvex, 
aparsos oi'notu *• i, the apical incision semicircular. Thorax closely, strongly 
punctured, cd^jdy covered with short thick white pubescence ; the punctures on 
the soutellum ameore widely separated ; the scutellum slightly depressed in 
the middle ; post sonteltuw rugosely punotured. its apex with an oblique slope. 
Median segment short, rugosely reticulated, except in the middle, the rugose 
part clearly separated by a keel, the centre with a stout keel: 

Rkynchium auratiaeum> ip. nov. 

Orange-yellow, the antennal flagellum, vertex and meaonotnm of a deep 
orange colour ; wings hyaline, slightly infuscated. the costa and stigma orange 
yellow, the costal cellule tinged with fulvous. 

Length to end of 2nd abdominal segment 8 mm. 

Deesa, October (Nurse). 

Head and thorax olosely and strongly punotured, the punoturation on the 
abdomen finer. Clypeus distinctly longer than wide, the middle above wide and 
transverse, the apex with a shallow rounded incision; the punoturation weak and 
apame. Base of thorax quite transverse, the sides not projecting Top of post 
•scutellum broadly rounded, the apex with a seriated edge, the apex with a 
atraight steep slope, smooth, except narrowly above, the apex tiunsverse. Apex 
of metanotum with a steep slope, finely, olosely transversely striated ; the upper 
half of the sides olosely serrated, the lower less strongly serrated, the center 
with a slight projection. First abdominal segment cop-shaped ; the second wider 
than long, the apex broadly depressed, much more strongly punotured than the 
gsst, the punctured part projecting roundly backwards in the middle ; the 
U 
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extreme apex slightly ro fixed. Mesoploural furrows distinct the part enclosed 
by them forming almost a triangle. Antennal hook moderately stout, its apex 
reaching to the base of the 10th joint. 

A distinct species easily recognised by its colour from the known oriental 
species. 

Anthopuula. 


Andrew bombaytmU, sp. nov. 

Black, the abdomen, legs and tegulae rufo-tcstaceous, the labrum and 
mandibles, oxcopt at apex, of a darker rufous colour, wings clear pale hyaline, 
the stigma and nervurea pale testaceous, the costa darker coloured ; the 2nd 
abscissa a little more than half the length of the 3rd, the 2nd cubital cellule 
almost square, the recurrent nervure received near its apex. Metanotal area at 
the base finely obliquely striated, the stri© weaker on the centro than on the 
sides. Labrum shining smooth, uot furrowed ; the lower edge of the clypeus 
dark rufous. Face and clypeus rough, thickly covered with pale pubescence. 
Mesonotum and scutelluni smooth and shining. Post-scutellar region thickly 
covered with white depressed pubescence. Extreme base of antennal scape 
dark rod ; the flagellum for the greater part rufo testaceous. The hair on the 
legs is long, dense and pale ; the calcaria rufo* testaceous. Abdomen lonp^l* 
ovate, longer than tho head and thorax united. Clypeus broad, its apex * 

with long, stiff fulvous hair. Temples roundod. Apical segments o*riv*domen 
mfuacated. 

Length 6 mm. ** 

Kuna into Bingham's section B Enclosed space at base of median segment 
Jinely obliquely striate ” which contains few species. 

DS^^pril. 


_ ^Aylrma levilalris, sp. nov. 


Black, tho head and thorax densely covered with long whitish hair, the 
abdomon with white, depressed hair bands, the hair on the apex long, stiff, 
black, the middle hairs dark testaceous on the apioal half, the area on 
metauotum closely rugosely punctured, tho sides more strongly punctured; 
labrum smooth, shining, without a furrow, round the apex fringed with long 
pale fulvous hair. Clypeus closely, somewhat strongly punctured. Mesonotom 
with a distinct furrow down tho centre of the basal half. Wings hyaline, 
slightly suffused with fulvous, the stigma dark testaceous, the nervures blackish, 
the 2nd abscissa of radius one-fourth longer than the 3rd ; the 1st recurrent 
nervure is reoeived shortly behind the middle. The basal joints of the hinder 
2 tarsi and the hind tibi© are densely covered with rufo-fulvous hair. 9 • 


Length 11 mm. 

Feroaepore, May (Nurse). 

A stout broad species. Head narrower than the thorax ; mandibles black, 
labium aemi-oirculor. Abdomen broad-oval, shorter than the head and thorax 
united, its back closely, finely punctured. Antenn© black, the 2nd joint of 
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flagellum narrowed at the base, slightly , gradually widened towards the apex ; 
it is distinctly longer than the following 2 united, the following is distinctly 
shorter than the 4th, 

Andrena imnjabtnai*, sp. nov. 

Black, the clypeus, except for a roundish black spot on either side of the 
middle and the apical segments of the abdomen, pale yellow, the apical joints of 
the tarsi fulvous, wings hyaline, the costa and stigma fulvo- testaceous, the 
nervures darker coloured, the 3rd abscissa of tho radius a little longer than the 
2nd ; the recurrent nervures are received about tho same distance from the oubitals, 
the 2nd near the base of the apical fourth. Vertex and front opaque, shagreened, 
finely striated bolow tho ocelli. Pro- and mesonotura shining, sparsely, weakly 
punctured ; the metanotum opaque, coarsely shagreened, almost punctured, the 
basal area not clearly defined. Abdominal segments with narrow, but distinct 
bands of white pubescence. Flagellum brown, black on top. Calcaria white. 
The transverse median nervure is received shortly behind the tranBverso basal. 
Temples obliquely narrowed. $ , 

Length 7 mm. 

Ferozepore, February. (Nurse.) 

The abdomen is longish-ovate, more narrowed at the apex than at the base ; 
the apices of the segments under the hair bands are pale lead-coloured. The 
occiput is not wider than the thorax. Labrum black, fringed laterally by white 
pubescence, in its oentre is a curved transverse furrow. 2nd joint of flagellum 
not quite so long as the following 2 united. 

Allied to A . eatellita, Nurse, which may be known from it by there being a 
yellow spot on either side of the clypeus and by there being a distinct keel down 
the middle of metanotum, and the 1st recurrent nervure is received nearer the 
middle of the cellule. 

Halictus (ht tanas, tp. nov. 

Black, the basal 2 abdominal segments red, under side of antennal Bcapo 
reddish brown ; the pubescence white ; the abdominal segments with bands of 
white depressed pubescence ; wings hyaline, the stigma and nervures fuscouS ; 
the 2nd abscissa of radius a little shorter than the 3rd, the 1st recurrent 
nervure interstitial with the 2nd transverse cubital nervure ; the 2nd abscissa ot 
cubitus as long as the space bounded by the 2nd transverse cubital nervure and 
the 2nd recurrent, the 3rd transverse cubital nervure roundly slopod, not very 
oblique ; area on metanotum with some irregular, more or less curved and 
oblique striae, the rest of H smooth and shining ; striw do not reach to the top of 
the apical slope. Anal rima large, not clearly defined, dark rufous. Apex bf 
clypeus broadly and clearly depressed, transverse. The 1st abscissa of thc ? 
radius is dearly longer than the 2nd. $. 

The £ is similarly ooloufed ; the alar nervures are paler and the 2nd cubital 1 
cellule is smaller apparently. 

Length 8 mm. 
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There is no dearly defined anal rima, bnt otherwise it seems to be a true 
HaOotut, 

Deesa, February and March (Nurse). 

Halietus latmgnatut, sp. nov. 

Length 7 mm. } & 

Matheran, March. 

This species is very similar in sire and colouration to H. deetattus described 
above ; the 2 may be separated thus 

1st aboissa of radius, if anything, longer than the 2nd ; the 2nd recurrent 
* norvuro almost interstitial, the metanotal area with stout clearly sepa- 

v rated stri®, the metanotum shining, not distinctly aciculated, the rima 

not clearly defined, nervures dark testaceous deesanus, 

1st abscissa of radius half the length of the 2nd ; the 2nd recurrent nervure 
clearly separated from the transverse cubital ; the metanotal area with 
dose, fine stri®, almost forming reticulations, the rest of the metano- 
tum distinctly aciculated, almost punctured, the anal rima distinct. 

triangular ; nervures pale testaceous Aatisignatu a. 

The 2nd cubital collule is not much longer than wide ; in deesanus it is much 
narrower, being half the length along the radius that it is along the transverse 
cubital. Pubescence clear white ; the abdominal segments have distinct bands 
of white pubescence. Apex of clypeus slightly depressed, the sides appearing 
therefore slightly raised. .The pubescence on the head is closer and somewhat 
stronger than it is on the thorax. Apical joints of tarsi rufo*testaceous. The 
base of the 3rd abdominal segment is seen to be rufo -testaceous when the 
pubescence is absent. 

H. rubescens, Nurse, is very similar but may be readily separated b^ the 
median segment being opaque and granular-punctured all over, the area, too, 
being only defined by the stronger punctnration. 

HaUctUB abuensit, sp. nov. 

Dark blue, the abdomen black, tinged with blue and violaceous, the clypefis 
tinged with violaceous, the pubescence pale oinereous, the apices of the basal 4 
abdominal segments with a whitish hair band ; legs black, the apex of the 
femora and the tibiae and tarsi rufo-ferruginous ; wings clear hyaline, the stigma 
p^le testaceous, the nervures blackish ; tegulie pale pioeous. 9 • 
j Length 7 mm. 

Abu (Nurse). 

Metanotal area closely longitudinally striated, the stria more or less twisted. 
Mead, pro and meso thorax closely, distinctly punctured ; the punctures on the 
clypeus larger, deeper and much more widely separated, its apex is impunctate. 
ijEead moderately large, as wide as the thorax. Abdomen shining, closely, 
minutely punctured ; the apex of rima rufous. The 2nd cubital oeDole of equal 
width ; the 1st recurrent nervure interstitial. There are no transverse lines on 
the basal abdominal segments. 
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In Bingham's arrangement this species would come in close to propinqnus and 
psmalis, with neither of which can it be confounded* 

Halidas clarut. Nurse. 

Journ. Asiat. Boc., Beng. LXX, 1901, 147. 

Tho undescribed $ of this species is similarly coloured to the £ , except that, 
as usual, the apex of the clypeus is broadly yellow ; tho flagellum is pale brown 
except above ; the coxes, trochanters and femora are black, as well as more or 
less of the hind tibiae* Probably the amount of black on the legs varies ; 
according to Col. Nurse, /.s., tho “ femora, tibies and tarsi of the median and 
posterior legs ” are honey-yellow, but in the examples of darus I have had from 
Col. Nurse, these organs are largely marked with black. U . lucuUptnnis 8m. 
from Northern India " appears to be a closely allied species. In darns the 
green as usual runs into brassy and even purplish tints. IT. propinqnus, 8m. .is 
a elosely related species ; it may be known by its largey, broader, more oval form 
and by the apical dope of the metanotum, being distinctly margined laterally, a 
structure not mentioned by authors. H . darut occurs at Matheran as well as 
at Deesa. 

Halidas rmsrgendus , sp. nov. 

Black, the head except the vortex, thickly, the pro and mesothorax less 
closely, the post-scutellum very closely, and close distinct bands of pubescence 
on the apices of the abdominal segment, white ; the hair on the legs white, the 
apical joints of the tarsi more or less rufesccnt ; the spurs white, tinged with 
rufous. Wings hyaline, the stigma and nervures pale testaceous. Basal area of 
metanotum with irregular, more or less divergent, oblique striae ; the sides if 
the apical slope distinctly, and the top less strongly, keeled. Basal segment of 
abdomen smooth, impunotate, shining ; the other segments closely, minutely 
punctured, without transverse furrows ; the rimo is edged with dark rufous 
pubescence, and is black. Wings hyaline* the stigma testaceous, the nervures 
darker coloured. Eyes converging below. Clypeus strongly, but not very 
elosely punctured. Mesonotum closely, distinctly punctured, forming almost 
fine retioulations at the base ; the soutelium is more shining and less strongly 
punctured. Tegulw piceous, $. 

Length 4-5 mm. 

M&theran, March. 

The striae on the metanotal area form almost reticulations at the base ; the 
stria are certainly more “ oblique, divergent," than u longitudinal," so the 
species comes into Bingham's section JL, near caiullus; the basal segment of 
the abdomen is only glabrous in the centre, the base and sides being covered 
with white pubescence. 
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NOTES ON A COLLECTION OF SNAKES FROM THE 
KHASI HILLS, ASSAM. 

BY 

Major F. Wall, i.m.s., c.m.z.s. 

During August, September, and October this year in Shillong 
I acquired, among other natural history objects, a large and fairly 
representative collection of snakes, amounting to 264 specimens, re- 
. presenting 29 species, of which one, a Typhlops , is new to science. 
This I propose to name tephrosoma . The locality is a peculiarly 
attractive one to the collector, as much from the interest attaching to 
it from geographical considerations as for the abundance of the 
species available, many of which seem to be peculiar to Ibis and the 
neighbouring hills. 

Shillong is situated in the Khasi Hills of Assam at on altitude of 
4,900 feet. From 4,500 to 5,500 feet probably indicates the outside 
limits from which all the specimens were derived with one exception, 
Dipmdomorphus cyaneus, which I got at Nongpho (1,800 feet). 

Referring to Boulenger’s Catalogue of the Snakes in the British 
Museum (1893 to 1896), Solatoris List of Snakes in the Indian 
.Museum (1891), and my own notes which include two new species, the 
descriptions of which appear in this issue, there are at least 79 speoies 
known to inhabit Assam. Some of these appear to be restricted to 
the Hills, but it would be difficult to define the limits of elevation 
within whioh they occur. Similarly, it is impossible to fix any limit 
to the elevation to which the species oommonly met with in the 
plains may wander. 

The mortality from snakebite appears lo l>e insignificant. The 
Khasis that I interrogated assured me that though snakebite casualties 
were not uncommon, fatalities were rare. This reoeived confirmation 
in two quarters. The Cantonment Magistrate in answer to my en- 
quiries informed me that since 1899 (prior to whioh no records are 
.available) no death within Cantonments had been returned as due to 
snakebite. Again, at the Civil Hospital I was told that oases of 
snakebite were not uncommon. Many of the oases, however, merely 
reoeived treatment, and insisted on returning to their homes, the 
ultimate issue of these oases being lost sight of, but no death had 
been reported. Of eight cases that were actually admitted into this 
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Institution ^sinoe 1902 (prior to whioh there are no records), all re- 
covered, and were discharged in from one to five days. 

At the altitude of Shillong at least 10, possibly all of the 12 poison- 
ous s]>eoies recorded from Assam, may be met with. These are as 
follows : — (1) Bungarus bungawides , (2) B . fasciatus, (3) B . lividus , 
(4) Naia tripudtans , (5) AT. bungarus , (6) Cullophis macclellandi, (7) 
</lnct*<?Won himalayanus , (8) LachesU monticola , (9) Tm jenloni , (10) 
L* mucrosquamatus , (11) Z>. purpureomaculatus, (12) L. gramineus. 

I am not aware of Nos. 2 and 3 having been met with at this 
elevation, but see no reason why an occasional speoimen should not 
occur, seeing that I obtained one speoimen of Naia tripudians in Shil- 
long and saw a speoimen of Bungaru s fasciatus which had been killed 
on the Ghat road, at an elevation of probably about 3,000 feet. 

Of the 12 poisonous speoies at present known and just enumerated, 
only two are common, viz. % Lachesis monticola and Cal tophi* macclel - 
landi With the exception of Lachesis gramineus which holds an in- 
termediate position, all the other varieties are decidedly uncommon. 
I think there can be little doubt that Lachesis monticola is responsible 
fora very large majority of the cases of snake-poisoning which occur. 
Its abundance, its quick temper, and the swiftness with which it unhe- 
sitatingly inflicts a bite justify such a conclusion : and this is amply 
confirmed by the reports of the Khasis who very consistently de- 
clared its evil reputation ; and though the names they gave to other 
species were notably inconsistent, they all were unanimous in calling 
this “ B’sein longkru.” Callophis macclellandt appears to be a very 
peaceably inclined creature, if not actually timid. It rarely attains a 
length of 2 feet, but of course length has little bearing on the viru- 
lence of a poison. Repeated enquiries failed to elicit any informa- 
tion with regard to its bite whioh I think significant. A snake so 
common and at the same time so striking in appearance could, I think, 
hardly escape an evil reputation if serious consequences or death 
attended its bite. It is noteworthy that the records available of the 
cases of snakebite admitted into the Civil Hospital show that in no 
case were any constitutional symptoms observed, though local effects 
were usually pronounced. This points to a viperine type of poisoning 
rather than a oolubrine, and adds support to the supposition chat 
Lachesis monticola is to be blamed rather than Callophis macctellandi 
for the majority of casualties due to snake-poisoning. 
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I have adhered to the nomenclature set forth in Bouleageris Cata- 
logue of the Snakes in the British Museum (1893 to 1896). 

With one or two exceptions, the names given me by the Khasis 
expressed such a diversity of opinion that I have had to abandon any 
attempt to give vernacular names. 

Family 1.-TYPHL0PID2E. 

Typhlops diardL 

I obtained on© very fine adult, 1 foot 6£ inches long of this the 
commonest Typhlops to be found in the plains of Burma and 
Assam. Like many other species common in the plains, it occurs up 
to 5,000 feet altitude or even higher, but becomes increasingly scar- 
cer up to these elevations. 

The scales anteriorly were 26, in midbody 26, and posteriorly 
24. This I find the usual arrangement of scales in this species, 
and the reduction of rows from 2G to 24 is brought about by the 
absorption of the row next to the median ventral into the median 
ventral. 

Typhlops tephrosoma , sp . nov. 

A single small specimen of this genus, measuring 7J inches, was 
brought to me on the 24th of August, whioh is sufficiently distinctive 
to warrant specific rank. 

Description . — Snout rounded ; nostrils lateral. Rostral . Upper por- 
tion about one-third the width of the head, not extending as far back 
as a line oonneoting the anterior edges of the eyes. Nasal . Not 
completely divided, the superior suture issuing from the nostril not 
reaching the rostral ; the inferior suture running to the 2nd labial. 
Pratocular . Subequal to the ocular, in contact with the 2nd and 3rd 
labials. Eyes. Very indistinct and small. Ocular touching the 3rd 
and 4th labials. Diameter of body ^ 4 th the body length. Scales . 
Anteriorly 28, midbody 28, posteriorly 24. Colour . Pale ashy grey 
rather darker dorsally. 

None of the other species found within our Indian area has the 
scales in 28 rows, except acutus f a very distinct form, peculiar speci- 
ally in the conformation of the snout. 

Tephrosoma is most like diardi 9 differing in the scales numbering 
28, the rostral not extending as far back as the eyes, the small indis- 
tinot eyes, and the colour. 
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Family 7.—C0LUBRIDJ1, 

Subfamily 2 . — Coujbuin^b. 

Polyodontophis collaris , 

I acquired 24 specimens, 12 9, 10 $ and 2 not soxod. The largest 
a 9 measured 2 feet 8 inches. 

Food. — Only two had recently fed. One contained “ in gastro ” the 
tip of a suuke's tail, peculiar in that the suboaudals were entire, and 
it is probable that the species is one hitherto unknown to science. 
The other had eaten a skink, Lygosoma indica. 

Breeding. — Two specimens were doubtless this year's progenv~ 
one obtained on the 10th September, measuring 9 inches ; the other 
on the 15th September, 10 inches. It was noticed that the secretion 
of the anal glands in the former was abundant, and odoriferous as in 
adults, and this is in consonance with my observations regarding 
many other species, which makes me doubtful whether these glands 
are associated with the sexual functions at all, as is assumed by 
Darwin* and others. The secretion of these glands in collaris is 
oustardlike in colour and consistency. 

Shield characters. — The scales are 17 in the wnole body length. 
With two exceptions, the supralabials were 10, the 4th, 5th and 
6th touching the eye, and the 10th largest. This last is an impor- 
tant feature, which, taken in conjunction with the number of the 
labials will, 1 believe, suffice to identify this from all other Indian 
Snakes. The temporals were alike in all, a single anterior shield 
being in contact with the 8th only of the supralabial series. The 
ventrals in the 9 varied from 168 to 179, in the $ from 168 to 174. 
Subcaudals, 9 108 to 112, $ 107 to 118. At least 10 specimens 
had the tail imperfect. 

Anomalies .—- The last ventral was divided in 2 specimens. The 
supralabials were 9 in 2 specimens on the left side only, in one the 
4th and 5tb only and in the other the 6th also tonohed the eye. 

In all specimens the rufous collar was very conspicuous. Though 
usually very sombre in its dorsal colouration ^ome specimens were 
enlivened with a rich ruddy glow in the dark brown. The belly 
was bright yellow, and merged into a bright carrotty-red at the 
edge of the ventrals. 

IS 


• Dwumtuf Man, |i. 588. 
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It is one of the commonest snakes about Shillong, and appears to 
be restricted mainly, if not entirely, to upland regions. Out of some 
two or three hundred snakes collected by me in Dibrugark not one 
representative of this species has reached me as yet. 

I encountered two examples alive, but both, though active and 
making every endeavour to escape, did not bite me, nor the stick laid 
over them when effecting capture. 

Tropidonotus parallelus . 

I acquired but one of this seemingly upland species, which ap- 
pears to be us uncommon us it is localised. This was a 9 2 feet 
4 inches long, the tail inches. The ventrals are 163, suboaudals 
80. Prasoculars 2. Temporals 2 anterior. Scales 19 anteriorly, 19 



r i Si i 

Trojudonol to* furalltlw* 


O t) 


in midbody, 17 posteriorly. The reduction in rows from 19 to 17 is 
effected by the coalescence of the 3rd and 4th above the ventrals. 
The dorsal pale bands are not very conspicuous. The underparts are 
bright yellow, 

Tropidonotus khasiensis . 

lid even specimens, 3 <J , 4 9 and 4 not sexed of this snake which 
is only known from the Kkasi Hills* came to hag. The largest was 
» $ 2 feet 2f inches. Ventrals $ 153 to 155, 9 148 to 155. Sub- 
caudals $ 91 to 96, 9 88 to 89. Prrcooulars single in all. Scales 
19 anteriorly, 19 in midbody, 17 posteriorly. The reduction from 


* Anrmndale records it with doubt from Burma (Joorl. A*iat. Foe. Bengal., 1005, p. 210), 
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19 to 17 is occasioned by a confluence of the 3rd and 4th rows above 
the ventrals. 



Fig 1 

Trofiidonolu > kh,asiens>\ 

(**) 

Anomalies . — Eight supralubials in three specimens, the 3rd, 4th 
and 5th touching the eye on both sides in one, the 4th and 5th only 
on the left side in two examples. 

Breeding . — 2 young measuring and 7§ inches were obtained in 
October* The secretion of the anal glands is custardlike in colour 
and consistency. All specimens are blackish-brown (not pale-brown 
as stated by Boulenger in his Catalogue, Vol. 1., p. 223) dorsally, with 
obscure black spots showing a tendency to transverse distribution. 
A more or less distinct (usually obscure) nut-brown or rufous series 
of dorsal spots on the Gth row above the ventrals, much as in hima - 
layanus . The upper labials white (not yellow), finely speckled 
with black especially about the sutures. A yellow streak from above 
gape to the sides of the neck. Underparts white (not yellow), with 
a regular row of conspicuous black, lateral, ventral spots, oiten more 
or less confluent. 

I captured one at dark whilst it was trying to cross the road. It 
was very aotive, and gave me some trouble, partly owing to my 
caution iri> dealing with o snake it was toe dark to recognise. 

Tropidonotus ptsccUor . 

I obtained 45 examples, a large number of which were young of 
this year. All the specimens were olive-green, or olive-brown with 
black, blackish, o! obscure quincunoial spots of various size, and thus 
conformed to the varieties, punctatus, quincunctatus , and obscurus , re- 
ferred to in my paper on thisspeoies in an earlier issue of this Journal 
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(Vol. XVII., pp. 861-2.) It is perhaps remarkable that no highly 
ornamented varieties were met with when one considers the bril- 
lianoy of the red adornment in the * species subminiatus ami Aima- 
layanus collected in these Hills. 

Breeding . — The first point deserving mention is the lateness of the 
breeding season in these Hills as compared with that in the plains. 
In Shillong eggs were hatohing in August and late in September, 
whereas in Dibrugarh this year they were hatching in June. It 
seems to me one should expect rather the reverse, for where the 
climate is temperate, and the cold season severer, and more pro- 
tracted, it would seem important to the life of the offspring that they 
should be cast adrift early, to allow of their obtaining an ample 
sustenance to prepare them for the period of hibernation. 

Eggs . — On the 8th of August, 10 eggs were brought to me, 
measuring from to Wo inohes. An embryo was extracted 
from one which proved to be 5} inches long. On the 2nd September 
another was extracted, which was inches long. On the 8th 
September one hatched ; 3 more hatched on the 14th, 2 on the 16th, 
1 on the 17th, and the last on the 18th. These hatchlings varied 
in length from 7£ to 8£ inches. 

The exit apertures in the eggs were very variable in number and 
extent. In one egg there were as many as C cuts, more or less 
parallel in direction, the longest over half an inch long. In another 
there was but one cut and this only a quarter of an inch in length, 
through which the embryo had managed to squeeze itself. 

Young,*— In August I obtained 12 of this year’s progeny measuring, 
from 6$ to 9£ inches. In September I got 3 hatchlings from 7\ to 
9£ inches in length, the smallest of which was obtained as late as the 
22nd. 

In the specimens I hatched out, the foetal tooth was plainly to be 
seen and felt. Its attachment is firm. Seen in profile, it is hardly 
or not apparent, as it does not project beyond the rostral; in fact, this 
shield must be flattened to permit of* this structure being brought into 
use. The cutting edge, which is directed forwards, is seen to be 
practically bidentate owing to a shallow, but broad, median emargina- 
tion. A figure is given showing its position, and form on page 501 
of this issue, contrasted with a similar structure in the Indian glow- 
worm. 
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Anomaltes ,— In one example the ; ^nal shield was entire, and in 
another there were three internasals, 1+2, It is to be noted that in 
all these specimens the oarination of the scales is rather feebler than 
that usually met with, so that it is possible they might be referred by 
some to the species sanctijohannis of Boulenger’s Catalogue (Vol. I., 
p. 230). 

These specimens, however, conform so completely with my con- 
ception of the species piioatar that I do not hesitate to pronounce 
them as suoh, especially as I find that the degree of keeling in this as 
in all other keeled snakes with which I am familiar is subject to 
considerable variation. 

Iropidonotus liimalayanus ♦ 

Six specimens, 2 3 9, It all adults, varying from 1 foot 

llj to 2 feet 8 inches, Ventrals, $ 157 to 162, 9 164 to 165. 
Suboaudals, $ 79 to 82, 9 82 to 85. Scales, anteriorly 19, (except 
in one where they counted 17), midbody 19, posteriorly 17. The 
reduction from 19 to 17 is caused by the confluence of the 3rd and 
4th rows above the ventrals. Labials, 8, the 4th and 5tli touching 
the eye in all. 

Anomaly . — One specimen has 4 postoculars on one side. 

All the specimens were remakable for the brilliancy of their adorn- 
ment— a feature to which Boulenger makes no reference. (Catalogue, 
Vol. I., p. 251.) Besides the more or loss conspicuous yellow or orange 
oollar with its broader black posterior border mentioned by Boulen- 
ger, these specimens were ornamented behind the yellow with an 
intensely brilliant chequering of vermilion, more or less apparent in the 
anterior half of the body, but reduoing in brilliancy from before back- 
wards. These specimens constitute a very distinct colonr variety, to 
which ornatus would be appropriate. 1 am familiar with the species, 
os I have obtained several specimens this year in Dibrugarh. None 
of these, however, are ornamented with red, though the orange 
collar is as conspicuous as in the Hill form. One specimen I caught 
alive just below Shillong. It moved as expeditiously as others of this 
genus, hut made no attempt to bite me, confining its efforts to violent 
struggles for liberty. When grasped by the tail, it immediately 
described a rapid corkscrew movement of the body, which oaused 
this appendage to snap off in my hands, and restored a liberty of 
brief duration. This is a common manoeuvre with snakes, and* 
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aooonntsfora large number of the species of Troptdonoti in particular 
that are brought in to one with imperfect tails. I was less for- 
tunate with a second specimen encountered the same day as tho 
above. It disappeared like a flash down a steep incline, where I 
could not follow it. 

7 Voptdonotus stolatm . 

34 specimens. With few exceptions, these had 7 supralubials, the 
3rd and 4th touching the eye. 

Anomalies. — One specimen had two loreals ] on each side. Tho 
temporals were two on both sides in one example. Supralabials 
(1 in three specimens on one side, the 2nd and 3rd touching the 
eye in one, and the 3rd only in two specimens ; 7, the 4th only 
touching tho eye on both sides in one specimen. 

Breeding . — The season as in the case of piseator is much later in 
those Hills than in the plains. 

In Dibrugarh this year I had many gravid mothers in April, May, 
and dune, and the young were hatching in June and July. In 
Shillong 1 had an unusually large gravid 9 , measuring 2 feet 5 inches, 
brought to me on the 10th of August, and another with three 
eggs on the 25tli of that month. On the 8th of August a 9 was 
brought in with 7 clustered eggs with which she was stated to have 
been found. One was opened, and contained an embryo 8J inches 
long. They were kept, but failed to hatch out. 

Eggs. — These varied considerably, the smallest was 1J X i and 
the largest If X $ inch. 

Food . — Six specimens had fed, and had taken frogs in every case. 

No examples were adorned with red. 

Troptdonotus subminiatus . 

12 examples, 4 4 9, 4 not sexed. The largest was a 9, 3 

feet 6£ inches long. Yentrals, 9 158 to 169, $ 160 to 168. The 
tail was imperfect in all the examples hut three, in which they varied 
from 83 to 97. Scales, 19 anteriorly, 19 in midbody, 17 posteriorly. 
As in others of this genus, the reduction from 19 to 17 is due to a 
coalescence of the 3rd and 4th rows above the ventrals. 

Anomalies.-* The praoculars were two in two specimens. Supra- 
labials 8, with the 3rd and 4th touching the eye in one example, the 
4th and 5th touching the eye in three; 9, the 4th, 5th and 6th touch- 
ing the eye in two examples on both sides, and in one on one side. 
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Food . — One had eaten n frog. 

Breeding . — A juvenile specimen obtained in October was 8f inches 
long. 

In oertain aberrant specimens the supralabials conform to the 
arrangement usually met with in lumalayanus and these are very apt. 
to be confused with this latter species. Suhminiatu* is, I think, of 
stouter habit, but perhaps even a practised eye might, be misled in 
this particular. The colour in these examples is of great importance. 
In all the specimens of subminiatus that I have met with and I have 
seen many from various altitudes in Burma, one from the plains of 
Assam (Dibrugarh), and several from the Khasi Hills the vermilion 
adornment is very distinctive. It forms a broad band behind the 
orange collar without the intervention of any black, but no chequer- 
ing on the body. The most conspicuous chequering on the dorsum 
is of a bright yellow hue, especially anteriorly. This becomes pro- 
gressively more obscure posteriorly, but is more or less apjwrent in 
the entire body length. 

Peeudoxenodon macrops. 

One example, a £, 2 feet 9J inches long, the tail 6| inches. Ven- 
trals 162. Suboauduls 05. Scales anteriorly 19, in midbody a reduc- 
tion takes place to 17, posteriorly 15, The reduction from 19 to 17 is 
caused by a ooalesoenoe of the 3rd and 4th rows above the ventrals ; 
the second reduction from 17 to 15 1 have omitted to remark 
upon. If tho step from 19 to 17 occurs with constancy in midbody, 
this snake is, I think, unique among our Indian species. As fur as 
I am aware, in only one other suake of this family does reduction 
take place at this spot, vi:., Zamerm muevsus, many examples of 
which reduce (in this case from 17 to 16) at or even before the 
middle of the body. 

Colour . — This agrees with Boulengcr’s description (Catalogue, Vol. 
I., p* 271), exoept that there is no distinct postocular streak, and the 
dorsal oolour is olive-green with lighter transverse bars most distinct 
in the posterior part of the body. A pinkish-brown streak occurs at 
the edge of the ventrals. 

TraehiscJiium monticola . 

Twenty-eight examples, 13 <J, 18 9 , 2 not sexed, Seven females 

are longer than any males. The longest $> was 10 and the longest 
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g 8$ inches. Ventrale, g 116 to 124 (127?), 9 123 to 128. 
Subcaudals, g 27 to 33, 9 25 to 28. The scales are 15 in the 
whole body length. The eye is black, and the pupil not discernible 
in life. 

Colour . — The dorsal brown colour varies. It is usually dark, and 
at times almost black. The scales are outlined with black in speci- 
mens of a lighter hue. The belly in all is uniform berry-red, much 
the tint of a raspberry. Beneath the tail the hue is darker, and in 
the nook becomes yellow, or dull orange. 

My wife encountered one on our garden path after dark, discerning 
its form in the moonlight. It remained perfectly still for a minute 
or so till I arrived with a lantern. Even then it made no attempt to 
escape, but lay quiet and extended. It made little, if any, resistance 
to oapture and when taken indoors, moved about not uneasily in my 
grasp and with little show of timidity. It was only inohes long 
and quite an attractive little creature in its maimers. 

It is one of the commonest snakes about Shillong. One man 
brought me in eleven specimens in one day, which, he said, he had 
found beneath stones. It is probably the most diminutive species 
among our Indian representatives of this family. 

Rhabdop* bicolor. 

Seven specimens, 5 g, 2 $. The largest was a 9, 2 feet and 2f 
inches long. Ventrals, g 209 to 217, 9 195 and 196. Subcaudals, 
g 73 to 79, 9 63 and 71. All the specimens accord well with 
Boulenger's description ( Catalogue, Vol. I., p. 301), however, no 
labial touches the eye, except in one example, where the 3rd just 
finds contact. Subooulars intervene above the labials, that above the 
3rd when distinct from the pr©ocular being usually very small. The 
anterior sublinguals touch 4 (not 3) infralabials. The soales are 17 
in the whole body length. 

It is a singular snake in many shield oharooters and especially in 
the possession of a single broad internasal and a similar single broad 
prcefront&l, and on this account alone is probably unique among our 
Indian snakes. The labials 5 with the 5th very long and none 
touching the eye normally are also remarkable. The posterior 
sublinguals are separated by one or a pair of small scales. In many 
shield characters it is so different from the only other species classified 



8NAKE8 FROM THE KHASI HILL8, ASSAM. 


m 


with it in this genus that I think it extremely probable it will have 
to be separated and relegated to a genus by itself. 



Rhabdojk& bicolor 
(* 

Anomaltei. — In one specimen the prefrontal is divided into 8 
subequal shields placed transversely, but this specimen in other 
respects so completely aooords with my other examples that I oonsider 
there are insufficient grounds for making it a species apart. In one 
9 the last two suboaudals are entire («.«., 70th and 71st). 

This snake bears a remarkable superficial resemblance to certain 
homalopsids, viz., Hyptirhma enhydrit and H. plumbea, and even a 
greater likeness to Belkopa eohistonu. It is uniform glossy olive- 
brown, or olive-green dorsally, the last 3 costal rows and the under- 
parts being bright yellow. 

Food. — One example contained a large earthworm “ in gostro”. 
One that wits brought in alive, and seemingly unhurt, allowed itself to 
be handled freely without betraying fear or attempting to escape. 
When teased, it ooiled up, hid its head, and refused to move, even 
when smartly tapped on the tail, or pinched sufficiently to cause pain. 
It was a most inoffensive little oreature. 

Blythia reticulata. 

Three examples, all $. Ventrals, 122 to 132 (?) Suboaudals, 23 to 
23. The largest measured 9} inches, and this species ranks among 
our smallest representatives of this family, probably Traekieehium 
montieola alone sucoewfully emulating it for this distinction. 

The scales are 18 in the whole body length. The eye in life is 
a black bead, no pupil being discernible. In oolour it is blaokish 
19 
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dorsally, but, if closely viewed, a sparse puuotiform mottling may be 
seen in the middle of each soale. The belly is uniform black. 

I encountered one in broad daylight crossing a jungle road. It 
made no attempt to escape, but lay extended, and when oaptured 
and handled, evinoed no pceming uneasiness, offering no resistance. 
It was a very quiet attractive little creature. 

Lycodon faseiatus . 

Thirteen specimens, 6 $ , 7 9 . The longest was a 9 , 3 feet and § 
inch, but a $ nearly equalled it measuring 3 feet and J inch. The 
smallest specimen was inches in length. 

The scales in this species are 17 anteriorly, 17 in midbody and 15 
posteriorly, and the reduction is effeoted by an absorption of the 4th 
row above the vontrals into that above or below. Yentrals, $ 201 
to 208, 9 206 to 213. Suboaudals, <J 77 to 79, 9 74 to 80. 

Food . — Two examples had reoently fed. In one instance a skink 
Lygosoma tndica had been taken and in the othor probably the same 
speoies. 

Breeding,— The smallest specimen, 8$ inches long, was, I believe, a 
hatchling, and was found in a nursery on the 19th of September in 
the same house from which I had obtained an adult 9 , 2 feet and £ 
an inch long, on the 16th of August, If my surmise is correct, here 
again, the breeding season is notably late, if comparison is made with 
Lycodon aulicus in the plains. 

The anal glands secreted a copious custard-like material, which was 
found as abundant in the hatchling as in adults. 

I found the slough of a snake, undoubtedly of this species, adhering 
to the irregularities in the bark of a pine tree of considerable girth,, 
(about 18 inches diameter). It was situated at least five feet from the 
ground, with no intervening branches. The position served to 
indioate that this speoies is as deft a olimber as others of the genus 
Lycodon — a conclusion that, I think, might have been inferred from 
the ungulate character of the ventral shields. 

The iris is heavily flecked with grey, a oolour 1 have never seen 
in any other snake as far as I oan rememl er, and the fact that it is 
visible at all seems to me sufficient justification for doubting whether 
this speoies is properly included among the genus Lycodon 
(where the iris is invisible and the whole eye like a jet bead). 
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Ly codon, 
fasoiatus, 

C x 3 ) 

All my specimens were annotated with black in their entire length, 
the bands numbering from 32 to 38 on the body and 15 to 20 on the 
tail. The black is glossy, and many of the anterior, and posterior 
bands are oomplete ventrally. They are broader anteriorly, involving 
about 9 or 10 soalee vertebrally ; narrower posteriorly, involving 3 
or 4 soales. Their outlines are very irregular, though well defined, 
and the intervals are wheat or dove coloured. In oolouration it 
very closely resembles member? of the genus JDinodon, with most 
of whioh I am very familiar. It especially reminds me of 
D. japonicus. 

Zaocyt ntgromarginatus. 

One specimen only, a very fine 9 6 feet 6J inohes long ; the tail 
1 foot 11 inohes. Ventrals, 201. Suboaudals, 130 (7) (the tail perhaps 
slightly dooked). The scales were 16 anteriorly, 16 in midbody, and 
14 posteriorly. The rednotion from 16 to 14 arose from a confluence 
of the 2nd and 3rd rows above the ventrals, and ooonrred very dose 
to the mid point of the body. 

The seoretion of the anal glands was blackish, an unusual oolonr I 
have hitherto only seen in the Kraits ( Bungartu ), 

It is difficult to realise from museum specimens the extreme beauty 
and brtllianoy of colouring of many snakes in life, and this foroibly 
applies in the present instanoe. My speoimen was a bright green of 
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so soft a hue that the shin looked like velvet. This merged into 
yellowish-green anteriorly, and yellow posteriorly, the latter merging 
into a rioh blaok on the tail. The blaok margins to the soales served 
to enhanoe the beauty of the dorsal green. The head was olive- 
brown with a bright yellow patch low on the temporal region. The 
ohin and throat were white, sparsely speokled at firpt, more heavily 
later, with light oerulean blue, whioh merged to blue-green, then 
pale greenish, and, finally, yellow in the length of the snake. Romo 
grey speckling was seen beneath the tail. 

Zamenu korrot . 

Two specimens. A 9 5 feet 3£ inohes long, the tail 1 foot lOf 
Inohes. Yentrals, 178. Suboaudals, 145. The scales in this species 
are 15 anteriorly, 15 in midbody, and 11 posteriorly. In the reduction 
from 15 to 13 the 3rd row above the ventrals disappears, being 
absorbed into the 2nd or 4th rows. In the step from 13 to 11 the 
same absorption ooours. 

On the 16th of September I saw two specimens on the Ghat 
rood below Shillong (4,500 feet). The first, about 4 or 5 feet 
long, was lying by the side of the road, in an attitude of attention 
with head and forebody ereot, gazing at me, and remained so 
long enough for me to make a swift dart at it. I oangbt and 
examined it, fixed its identity, and then released it. The seoond I 
met faoe to faoe, but failed to capture. It was gazing out of 
a low bush, and on sighting me withdrew with great alacrity, and 
disappeared. 

Coluber porphyraoeua. 

Three specimens, 1 £ , 1 9 , and the sex of one was not determined. 
The $ was 2 feet 11 inohes long, the 9 of similar dimensions. In 
the g the tail was J inoh longer than in the 9 • The soales in this 
speoies are 19 anteriorly, 19 in midbody, and 17 behind. The reduc- 
tion from 19 to 17 is brought about by the fusion of the 4th and 
5th rows above the ventrals. 

The secretion of the anal glands is brown in oolonr. All these 
specimens were dark, and of a peculiarly handsome hue, much 
resembling that of raw beef. I mention this, beoause it is not unusual 
to meet with light specimens in whioh the prevailing hue is some- 
what of a dove oolour. 
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Coluber radiatus . 

One specimen, a J, 4 feet 5 inches long, the tail 10£ inches 
Ventrals, 237. Subcaudals, 93. Peouliar in having a single post- 
ocular on both sides. The soales in this species are 19 anteriorly, 
19 in midbody, and 17 posteriorly. The reduction from 19 to 17 is 
caused by the coalescence of the 4th and 51 h rows above the ventrals. 
It had eaten a mouse. 

Oligodon dorsalis . 

One spooimen, a 9, 1 foot inches in length (the tail 1£ inches). 
Accords in all particulars with Boulenger’s description of this species 
(Catalogue, Vol. II., p. 241), except in the number of the subcaudals. 
Though the difference in the number of these shields in my speci- 
men, viz., 28, and the number given in Boulenger’s description, viz., 
87 to 51, is considerable, and the importance attaching to these 
shields in this genus is great, I do not feel justified in claiming for my 
speoimen specific identity on this solitary ground.* The ventrals are 
185. 

Prior to this I had found another example of this speoies in a 
very mutilated condition on tho Ghat road, which I was unable to 
identify. The few soalo characters that could be made out with 
certainty exactly aoeorded with my second speoimen, including the 
colour and markings, whioh are very distinctive. It was a 9 , and 
egg-bound, two eggs, whioh from their size mupt have been nearly 
nuuttred were extruded from the belly. The specimen was about the 
same length as the seoond one to which I have alluded first. The 
subcaudals were 29. 

The soales in my perfect specimen were 15 anteriorly, 15 in mid- 
body, and 13 posteriorly. The reduction from 15 to 13 was occa- 
sioned by a confluence of the 3rd and 4th rows above the ventrals. 
This arrangement of soales is typical of most of the genus Simotes . At 
least I have hitherto found it so, but I have not bad aooess to every 
species known; On the other hand, I have previously found that the 
speoies belonging to the very closely allied genus OUgodon , with one 
exception known to me, viz*, vmustus, preserve the same number of 

♦ films writing ibis I bats motived a specimen through Mr. Mtttad from Mansi 
Katba* Upper Mama. It Is a theventrali are 166, and the aabcaudaU 46, and It is 
perfectly dear to ms now that tbs low manbert of wbcaadak in my Kbad specimens ate 
of stacnai import only. 
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rows in their entire body length. I think it still remains to be oon- 
olusively shown that some of the species now assigned to these two 
genera are not misplaoed. I still expect to find that 0. venuatua has 
better claims to rank with Simotea end that dor talk should be con- 
sidered likewise a Simotea rather than an Oligodon. 



Olipodon dor&*li3 
(* 3) 


My specimen has a handsome light vertebral band from the nape 
to the tail tip of a colour like what is called a light ohestnut in 
equines. This is well defined by blook lines running down the 
row adjaoent to the vertebral. The outer half of this same row, and 
the whole of the row below are dark cigar-brown. The rest of the 
dorsal aspect is blackish, with a blaok line running along the confines 
of the 2nd and 3rd rows above the ventrals. The head is finely 
speokled with blaok. There are two conspicuous blaok belts on the 
tail — one basal and one subterminal. The belly is riohly ornamented 
with stripes of jet-blaok and enamel-white, oooupying the whole 
or half the width of eaoh ventral, and irregular in distribution. The 
tail beneath is bright yew- berry red, unspotted and unbanded, and 
very similar to that seen in S . cruentatua. It is a very handsome 
little snake. 

. Abldbes frenatua. 

Three specimens, all The largest 2 feet and $ an inoh. Ven- 
trals, 154 to 155. Suboaudals, 95 to 97. The scales are 15 in the 
whole body length. 

The secretion of the anal glands is oustard-like. 
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(* * ) 


Anomaly . — Two temporals on one side in one specimen. 

They are all olive-brown, and apparently uniform in colour till one 
separates the scales when their edges and interstitial skin are seen to 
be alternately blaok and white, excepting the last row which is black 
both above and below and tho vertebral which is black on both edges. 

Subfamily 5. — DiPSAOCMonPHiNiE. 

Dipiadomorphus cyaneus. 

One 9 specimen from Nongpho on the Ghat road (1,800 feet). 
Length, 4 feet 2 inches ; tho tail 1 foot and J of an inch. The scales 
are 21 anteriorly, 21 in midbody and 15 posteriorly. The first reduc- 
tion from 21 to 19 is effected by the absorption of the uppermost 
costal into the vertebral ; in the next from 19 to 17 the 3rd and 4th 
rows above the ventrals blend ; and the last step from 17 to 15 is the 
same as the first. The first and seoond steps occur dose together. 

The posterior sublinguals are quite separated (an important point in 
assisting the division of this genus into species). The anal glands 
when pressed squirted out an extremely fine jet of thin limpid seore- 
tion, similar to what 1 have observed in some vipers, but, as far as I 
can recollect, not in other oolubrines. This fluid was very abundant, 
and possessed* a peculiar odour neither agreeable nor offensive. 

The specific name oyaneus is not appropriate sinoe the creature in 
life is green. In this speoimen the hue, though not bright, was 
oertainly one covered by the simile foliaoeous-green. This colour 
very rapidly disappears in spirit. I preserved my speoimen in whisky 
for want of another agent, and within 24 hours a decided ohange of 
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colour to blue had taken plaoe, which makes me think it probable 
that the godfathers (Dumoril and Bibron) did not see the type speci- 
men in life. 

Psammodynastes pulverulentu $ . 

18 examples, 9£, 8 9,1 unsexed. The largest a 9, 2 teet and 
£ of an inch. Ventrals, $ 158 to 166, 9 160 to 173. Subcaudals, 
$ 52 to 68, 2 53 to 65. The scales are 17 anteriorly, 17 in mid- 
body, and 15 posteriorly. The reduction from 17 to 15 is due to an 
absorption of the 4th row above the ventrals, either into the row 
above or below. 

Food. — Lizards and frogs. I found the following lizards “ in 
gastro,” Ptyctoloema gularh , Lygosoma indica , on two occasions, and 
a tail which from its length and colour probably belonged to Calotes 
jerdonu The frogs taken on two occasions wore too digested to 
identify. 

Breeding.— A small epeoimen, 7£ inches long, is evidently this 
year’s production. It was brought in on the 21st September, but I 
am unaware as yet of the length of the young at birth, another 8^ 
long was obtained in October (I have lately in this Journal report- 
ed the viviparous habit of this species). 

A 9 on the 18th September contained some ovarian follicles 
whioh appeared to me from their colour and size to be impregnated, 
and another on the 19th September led me to the same conclusion. 
In the latter some of these measured ^ of an inch. 

If my assumption is correct, it is a remarkable circumstance. I 
met with one specimen only in my walks abroad, though it is one of 
the commonest snakes about Shillong. I succeeded in capturing it 
after some trouble, as it made strenuous efforts to evade me, and 
showed much activity and spirit. Knowing well the character of 
the speoies I was dealing with, I had to treat it with due respect 
and caution. 

Subfamily 8 .— Elapin^s. 

Naia tripudiam . 

A 9 , 5 feet 2 inches long, was brought to me on the 18th August. 
Ventrals, 187. Subcaudals, 52. The soales were 25 anteriorly, 23 in 
midbody, and 15 posteriorly. Colour uniform olive-brown. The 
hood-mark as shown in the accompanying figure is a modification of 
the monocellus typical of variety fmiata (Gray). 
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Cobra 

V.lri/iudi*™* J 

I may here remark that three different people in Shiiiong in- 
dependently told me that a month or two before my visit a juggler 
had come round having in his possession a perfectly uniformly bright 
green cobra. I can find no reference to such a colour variety in the 
literature on this snake. 1 tried to trace this man, but he had 
evidently left the place, so that I could obtain no information as to 
where he obtained the specimen. Singularly enough the first time 
I had ever heard of such a colour variety was a week or two before 
my visit to Shillong, My informant was Mr. W. Tottenham, Con- 
servator of Forests, who mentioned that he hud once met with such 
a specimen in North Siam at a place called Nan on the Mekong 
River. He desoribed it as erecting its hood and behaving in every 
way like a oobra, differing only in its colour from usual specimens. 

Naia bunyarus. 

The “ Bsein yong” of the Khasis, meaning black snake. A single 
9 6 feet 6$ inches was brought to me on the 21st September. It 
was reported to have been seen entering a house close to the Shillong 
baaaar early in the morning, and was pursued, and killed. Ventrals 
254, subcaudals 86, the first 12 entire, the rest divided. The scales 
were 17 anteriorly, 15 in midbody and 15 posteriorly. The step 
from 17 to 15 occurred just after the site I select for numbering the 
scale* anteriorly, viz< $ two heads lengths behind the head, and the 
14 
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reduction was due to the absorbfcion of the 4th row above the ven- 
trals, into the 3rd on one side, the 5th on the other. 

The supraoaudals were everywhere in even rows, a matter for 
remark. In almost all other snakes where the suboaudab are entire 
the supraoaudals are in odd rows (vide Bungarus ), and where the 
subcaudals are partly entire partly divided, the supraoaudals are in 
odd rows corresponding to the entire, and in even corresponding to 
the divided subcaudals. 

The secretion of the anal glands was like white paint in colour, and 
consistency. 

It was quite black dorsally, but when the scales were separated, the 
light bands, often so oonspionous on this creature, were seen to be 
present though obscure. The head was brown with black suturos, 
and the throat a dull orange. At first sight it bore a remarkable su- 
perficial resemblance to a dark speoimen of Zamenis Jcorros , but was 
also so much like a blaok cobra that many I think might have been 
deoeived. 

Whilst out butterfly catching on the Ghat Boad below Shillong 
(circa 3,000 feet) I encountered one of a somewhat similar length, 
and ound myself suddenly at uncomfortably close quarters to it. 
Having dismounted to secure a speoimen 1 wheeled my bicycle to 
lean it against the bank of the cutting, when within a foot or so of 
me I became aware of the snake as it lay extended in the drain some 
eighteen inches or so deep. It appeared to be drinking in the 
triokle of a stream diverted into this channel. It reared its head, 
faoed me for an instant, during which time I distinctly viewed its 
head shields, and made off into the jungle at about the moment when 
I had realised its identity. This speoimen was quite blaok. A 
fatality which ooourred in Shillong this year prior to my visit I think 
there can be little doubt must be attributed to this species. My 
informant was Mr. Rita, who could vouch for the following facts. 
Hearing one afternoon about 3 p.m. a great commotion near his 
house, enquiry elicited the information that a party of 30 coolies was 
in the aot of removing the carcase of a pony belonging to a native 
neighbour. Mr. Rita had actually seen this pony alive and well in 
its stall about 12 p.m. the same day. He was informed* that it bad 
been attacked by a large snake which was seen twined round the 
animal's neok by servants who fled precipitately, so that the reptile 
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escaped without any attempt being made to kill it. The pony died 
shortly afterwards with great swelling about the neck and should- 
ers, and the carcase was already highly offensive when the coolies 
were removing it. 

Callophis maccUllandu 

12 specimens, 8 <£, 4 $. All were adults varying from 1 foot 
3J to 1 foot Ilf inches. Ventrals : $ 188 to 201, 9 209 to 216 ; 
suboaudals : $ 28 to 32, 9 26 to £0. The scales in this species are 
13 in the whole body length. 

Anomalies. — In a previous paper in this Journal* I have remarked 
upon the oontact of the 3rd supralabial with the nasal in the genus 
Callophis , a peculiarity seen only in the allied genera Doliophis } 
Hemibungarus and JSaia . My series of specimens of maclellandi 
shows me that the contact of these two shields is not invariable, in 
fact failed in 4 specimens. This being so one must be prepared for a 
possibly similar inconstancy in other species of these genera. In one 
speoimen the 3rd, 4th and 5th labials touched the eye and in another 
the 4th and 5th suboaudals were entire. I find the pupil in this 
species is often indiscernible, but in some specimens a small arc of 
ruddy gold may be seen. 

The secretion of the anal glands is custard-like. 

All specimens conformed to Boulengar's variety A. (Catalogue, 
Vol. Ill, p. 399). This is a remarkably handsome species, the shade 
of red on the back is much like that of fresh raw beef, sometimes 
rather brighter and m all specimens lighter and brighter in the flanks, 
where it is often a bright carrot-red. The black bands from 16 to 26 
on the body and 3 to 4 on the tail are always narrow, involving about 
2 scales. They are usually but not always outlined with pale yellow, 
or buff, and are interrupted slightly in the flanks, on the last row 
and the edge of the ventrals, but re-appear, and extend aoross the 
belly. The head is glossy jet-black with a well defined enamel 
white cross bar. In one speoimen this bar was pale yellow. Tho 
belly is sulphur yellow, and the intervals between the bands heavily 
marked with irregularly-shaped blaok patches. 

The two or three specimens I saw alive lead me to think it is a 
very quiet inoffensive little snake. I could not provoke them to 
exhibit temper in spite of muoh teasing. 


• VaL XVH, p. fiS. 
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Family— Amblyorphalid^e. 

Amblycephalus montioola . 

Three specimens, all $ ; two were adults, the largest 2 feet 5| inches, 
the third one of this yearns production measuring 8$ inches, was 
brought in on the 12th September, Ventrals 189 to 195, suboaudals 
76 to 78, The scales are 15 in the whole body length. The prseooular 
touches the internasal, a very unusual character, as far as I am aware 
only to be seen in Nata tripudians , and some specimens of Xylophis 
perroteti among Indian snakes. In midbody the vertebral scales are 
seen to be muoh enlarged, quite as broad as long, and this enlarge- 
ment is found to originate in the neck by the confluence of two rows 
of scales, similarly to what obtains in the genus Dendrophis , but 
different from the genus Bungarus where the enlargement is pro- 
gressive from behind the parietals. Boulenger (Catalogue, Vol, III, 
p. 443) records the supralabials as 7, the 3rd or 3rd and 4tli touch- 
ing the eye. In all my specimens no labials touched the eye. 

The secretion of the anal glands is custard-yellow. 

The iris is profusely speokled with mustard-yellow. 

In life the prevailing ground colour is a dull orange, much the 
shade of dried orange peel. 

Food. — One adult had swallowed a large slug ; the other adult 
contained two large specimens of the same slug “ in gastro.” The 
slugs were sent to the Indian Museum, and identified as belonging 
to the genus Auchenia. 

Family — V ipebid^e. 

Laehetis montioola . 

The “B’sein longkru” of the Khasis. 23 specimens, 2<$, 15 9 f 
6 not sexed, The two largest both 9 measured 2 feet 8J, and 2 feet 
4f inches. Ventrals i £ 142 to 143, 9 144 to 151; suboaudals : $ 
45 to 46, $ 87 to 46. Of 18 specimens in which the scales were 
examined they were as follows 


Number of ipeclmene. 

Anterior. 

MMbody. 

Posterior. 

11 

23 

23 

19 

2 

23 

23 

17 

1 

25 

25 

21-20 

1 

25 

25 

1947 

1 

21 

21 

17 

1 

21 

22 

19 

1 

28*21 

21 

l 19 
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In no bpeoimen was a subocular shield present, and this is the 
easiest guide to the identification of the species. In view of the feet 
that Anderson has recorded two examples in which the 2nd supra- 
labial did not enter the loreal pit * I paid special attention to this 
very important point in identification, which I have always found 
most constant in all the species. There wns no exception to the 
rule among my specimens, but more than onoe this shield appeared 
to be divided. A oloser scrutiny proved the apparent division to 
be merely a furrow, not a suture, and this has led me to wonder if 
Anderson might have been mistaken. 

Anomalies . — The 2nd suboaudal was entire in one example, and 
the last 4 in another. 

Feed.-— Only one had recently fed, a young specimen 11$ inches 
long whioh had swallowed a mouse. 

Breeding. — 8 specimens were this year's production varying from 
7 f to 9$ inohes in length. 

The anal glands seorete a watery, limpid, fluid which is stored in 
considerable quantity. Pressure at the base of the tail onuses this 
to squirt out in a fine jet BUch as issues from the needle of a hypo- 
dermio syringe. It possesses a peouliar but not exactly an offensive 
smell, resembling in some degree that of resin. In a specimen 11$ 
inohes long I found the seoretion similar to, and os abundant ns in 
adults. 

It is one of the commonest snakes, and quite the most abundant 
poisonous speoies ooourring about Shillong. Like many other vipers 
it is truculent, striking upon small provocation, and it evidently 
frequently wounds the naked feet of the inoautious native pedestrians 
in this looality. My snakemun in trying to effect the capture of an 
adult he found in a deep hole was bitten in the finger. He suffered 
immediate and severe pain, and the hand and arm even to the 
loose tissues below the armpit swelled rapidly, and considerably. 
Blood oontunfed to ooze for a long time (hours), and that shed did 
not clot. He suffered from a severe local hemorrhage the next day, 
but although his blood was "tnaterially altered in composition, no 
constitutional effects, nervous or other, supervened, and he reoovered 
in three or four days, and volunteered his servioes as a snakeoatoher 

* Asa. Zo«i, Bn., YoJuaa, pp. 88* and 8. 
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again. The medical aspect of the case and treatment were fully 
reported by me in the Indian Medical Record. (Nov. 1907.) 

This appears to be the only record of a case poisoned by this snake 
if we except the instance reoorded by Htoliczka * where a oooly was 
wounded by a small specimen 14J inches long. This case one may 
infer was one of snakebite, not snake poisoning, since the man is 
reported to have been dosed with alcohol, and continued marching 
the rest of the day with no ill effects. 

Another cooly who brought me two specimens one morning told me 
that he had just been bitten by one, and I saw a slight wound on his 
right ankle from which blood was oozing, and the surrounding parts 
were slightly swelled. He had placed a single cord rather tightly 
above the wound, refused my proffered surgioal attention, and showed 
no apprehension, telling me the snake was a harmless one. A few 
days later I saw him, and he said he had suffered very little in 
consequenoe. The wound was healed, and ho told me he had applied 
ginger to it after infliction. 

I played with one large adult brought alive. I found its movements 
in progression slow, but when it struck, the blow was delivered with 
great alacrity. Teased with ordinary objeots, a handkerchief, a 
stick, &o., it showed supreme indifference, but when I suddenly 
altered my position from an upright to u squatting one, although 
at a safe distanoe, it struck out towards me with great malioe and 
celerity. This it repeated several times though it could not be provo- 
ked to bite inanimate objeots. My thoughts reverting to a passage 
in Buokland’s Work “ Curiosities of Natural History” (p. 215) which 
reads as follows: — “ That the Arabs wore red buskins, and drawers, 
with the evident purpose of exciting, and teasing the snakes, who 
can’t bear this colour near them, and as in the oase of the common 
viper always fly at it when brought into contaot with them ” — I 
thought the present a good opportunity to test the accuracy of the 
assertion. 

Accordingly after having teased it with many other agents, I 
brought my ohild’s toy engine coloured vermilion into action. This 
was advanced towards it at varying rates of speed, but although the 
creature lay facing it, it neither retracted nor turned its head hut 
* Jou rl„ Asiatic Soo., Bengal, Vol. XXXIX , pp, 224 to 226, 
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allowed the wheels to oome into contact with, and even override and 
rest upon its ooils without betraying fear or annoyance. An equal 
degree of contempt was manifested with dahlias of various shades of 
red. 

L ache sis jerdonu 

A single small specimen. 

j Lachem grammeus. 

Three specimens, 2 £, 1 ?. Ventrals : $ 158 to 171, 9 156 ; 
subcaudals : $ 64 to 65, 9 57. The scales in all were alike and 
conformed to the arrangement of the vast majority of specimens of 
this species. Anteriorly and in mid body they are 21, posteriorly 15. 
The three reductions in the rows from 21 to 15 are somewhat 
variable, but arise from a confluence of the 4th to 7th rows above 
the ventrals. 

In one specimen the postocular streak was particoloured, white 
below, liver above. At the angle of the mouth these two hues were 
reversed and carried down the whole body as a flankline along the 
last costal row. 
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NOTES ON INDIAN FERNS. 

BY 

Col. R. H. Beddomb. 

Having lately received a large collection of ferns from the North- 
West Provinces of India to name, I have been going through all my 
Indian ferns, and been studying Mr. Hope’s articles on the ferns of 
North-West India which appeared in vonr Journal. I have drawn up 
u few notes ohiefly on Mr. Hope’s nomenclature and his new species 
which, I think, may be published in your Journal as they may be of 
interest to collectors in India. 

Davallia ( Leucostegia ) Beddomei (Hope). — This fern has the scales of the 
rhizome rounded like those of pulohra. The fronds are not distinguishable from 
those of Hookeri (Moore), which has the scales pointed. It seems to me rather 
hair-splitting to found a species only on the difference of scales. Indian 
botanists should farther compare these species. The localities for Beddomei are : 
Dainkland ridge 8,500 / , Macdonald ; Kullu, Jalori pass 8, 000'— 10,000, Trotter ; 
Jaranda 7,000', Lace ; Simla region 8 ,000'— 10, 000', Blanford and others ; for 
Hookeri, Ch&mba 10^00', J. Marten ; Sandookphoo 11,000', Levinge. 

pulchra, Delavayi, pseudo-cystopteris, Hookeri and Beddomei are all very 
closely allied. 

Atplmium ( Athyrium ) tenellum (Hope).— Specimens of this forwarded to me 
by Mr. Hope agree exactly with BpecimenB of Afoyrium solmopteris (C. P. 3,067) 
from Ceylon, specimens of my own collecting from Tinnevelly, and specimens 
from Mr. Mann collected in Assam ; they all have setaa on the pinnules as in 
nigripes and its varieties. Mr. Thwaites called his plant simply nigripes. It 
seems to run more or less into tenuifrons which is generally considered only a 
variety of nigripes, so I am now of opinion that solenopteris should also come 
under nigripes as a variety only. Wallich's specimen in the Iinneean Herbarium 
labelled AHantodia tenellum is not however this variety but only a poor specimen 
of nigripes varincisa. There is a larger variety of this solenopteris common 
on the Nilgiris, U., the fern figured as solenopteris in my band-book and de- 
scribed by Kunze in Linnna, Vol. XXIV, part III, page 266, the smaller form 
being variety pusiUa, Kunze, page 267, but I think they quite ran into each 
other. 

This fern is quite distinct from peotinatum var. tenellum of my hand-book, a 
fern found on Mahableshwar, at Mt. Abu and in Central India. 

Athyrium ruptoola (Edgeworth), Hope. This attenuated form of A. Fttfoftminu 
is very common in Northern India, it is very variable in size and shape though 
always more or less lanoeolate or narrow-lanceolate in form. It is quite 
analogous to forms occurring in England such as var. rhoeticum and others ; in the 
supplement to my hand-book, I referred some of these to var.attenuata (Clarke) 
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and others to vat. retusa (.Clarke), I now think that they all run very much 
one into the other and there are connecting links with var. dentigera, 

Indian pteridologietB would be doing good service if they would study and 
make notes on this genus ; the species are the most difficult to name of all Indian 
ferns, the reason of this is that there is no good treatise of the Indian species 
yet published. It is about the varieties of Filix-femina and nigripes that the 
chief difficulty lies. I have previously pointed out that Aihyr Atkinsom var 
AndcrwU (.Clarke) is Aihyr fimlfiatum, I now think that Atkinsoni of my 
hand-book is only a more simple form or variety of that species, I would ask 
Indian botanists to give attention to this question. Various localities for 
Atkinson! are given in my supplement. 

Athyrium Mackinnoni , Hope. This is the least cut form of the Indian 
deltoid nigripes. My description at page 166 of the hand-book includes this and 
also the more cut variety incisum, Wall Cat. 231 (which is almost the same as 
Blume’* nigripes from Java), a form so abundant about Darjeeling and Surail. 
Hope’s Mackinnoni is also the high level form of nigripes of Mr. Bhmford’s list, 
the other form bung ten nitron*. Mr, Clarke also collected it at Cherra 
Coalhill [No. 42788), if his specimens are compared with the more cut form 
(var. incisum) it will at once be seen that they are the samo species, with only u 
slight difference in cutting ; I have also many specimens from high levels near 
8imla collected by Blanford, Dr. Jukes and others. Another variety is dissectum 
[Moore] collected by Mr. Mann at Sorareon, Khasi Hills ; this is slightly more 
out than incisum and is scarcely deltoid in form but the difference is ver> 
slight. The nigripes group may stand as follows :*~ 

Athyrium nigripit* , Bl., (Syn. Mackinnoni , Hope). Simla region 

8,000* — 10,000' Chamba 8000*. Khasi 5000'. 

Var. incisum, Wall. Cat. 231. Sikkim, Darjeeling, etc. 

Var. dissectum, Moore. Khasi Hill. 

Var. tenuifrons, Wall. Cat. 206. Northern India, Simla, etc. 

Var. solenopteris, Kte, and var. pusilla. Ceylon, Southern India, 
Northern India, Assam, etc. 

(Syn : aspidioides in part, Hook, Syn. Fil. page 228, 
tenellum, Hope). 

Var. clarkej, Bedd. Hand-book, 166. Sikkim. 

Var. stramineum, Moore, Index. Fil. 1 88. Assam. 

A very fine Athyrium, apparently a new species, has been lately collected by 
Dr # Jokes, C.M.S.,at high elevation on Hutfcu, Simla region, as it wants both 
atipe and rhisome I do not like to describe it as new, but there is nothing like it 
i«k the Kew Herbarium or in my very large series of specimens of the genus. 
The frond without stipe is 26 inches long by 20 inches broad, not deltoid in 
ahape, as the 2 lower pairs of pinna are reduced iu aise.the lowest pair being only 
half the length of the next pair ; the cutting of the ultimate segments is sharp 
Kk* that in aohimperi but the pinna are much broader and moro compound. It 
is important to ascertain if the rhisome is creeping or erect. 

J* 
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Oa the question of creeping or erect rhizomes the attention of botanists in the 
field is much needed. Is the difference always specific, or is a creeping rhizome 
ever brought about only by such causes as very wet ground, or very rich loose 
soil, etc. ? 

. Pohjatichum Duthiei (Hope). — This is PolysUchum lachenm»e t Hook. Hope says 
the pinna? are never spinulose as figured by Hooker. I have 2 specimens of 
this, received from Dr. Duthie collected above Chimpul at 15,000' elevation ; in 
one the pinnules are bluntly crenate as figured by Hope, in the other spinosely- 
serrated as figured by Hooker. Mr. Hope would never allow for any variation 
in ferns, but wished to make a new specieB where the slightest variation occurred. 

Laatrea Gamblei (Hope).— This fern, which is common on the Nilgiris as well 
as in the North, is atrata, Wall. Cat. 380, fully described by Kunze in Lianna, 
XXIV, part iii, p. 279, as Aspidium (Nephrodium S, Laatrea) atratum , Wall.. 
Kunze stating that it is very closely allied to hirtipes. It is only a black-scaled 
variety of that species, botanists of late not even considering it worthy of a 
varietal name ; if such is necessary it should be hirtipes var. atrata. Wall. 

Laatrea repetta (Hope).— This is the cans of Baker and of my hand-book though 
not,Ibelieve, of Wailioh ; itisappendiculata, Wall.Cat.349, type sheet, and ©her- 
neum, Wall. Cat. 389, type sheet. Until quite lately when it was found to have 
a widely creeping rhizome, it has been confounded with ochthodes (prolix um. 
Baker, in part) which is a very similar fern but with an erect caudex and 
furnished with glands at the base of the pinnte. This cana was also figured by me, 
pi, occlxx, Supplement to the Ferns of Southern India and British India under 
the incorrect name of Bergiana Sohl. ; the lower pinnn are sometimes though not 
always reduced to auricles. A new name as proposed by Hope is quite 
unnecessary. 

Laatrei Kingi (Hope).— I cannot distinguish this from serrato-dentata ; the 
vary slight difference pointed out by Hope is not sufficient to constitute a 
specieB. For me they are both only variations of the very variable filix-mas. 

Laatrea Blanfordi (Hope).— This is, I think, only a more simple form of the 
fom Mr. Hope calls raraosa. Blanford and others never attempted to separate 
it from that species. 

Laalrea ramoaa (Hope).— This is the fern we have hitherto known as spinu- 
losa var. remota. Mr. Hope may be right in separating it specifically from the 
European form, but I should be sorry to give a decided opinion on the question. 
It is one of those critical points on which botanists seldom agree. 1 myself 
still keep this fern under remota, seeing only slight variation from the European 
form. 

Naphrod'um papilio (Hope).— I have no hesitation in saying this is only a 
form or variety of molle, as I have examples quite intermediate. It is var. 
major of my supplement. 

Naphrodium oeeukum (Hope),— This is the fern I have described as papyr- 
aceous at page 69, supplement to hand-book. I am afraid it is scarcely specifi- 
cally distinct from aridum. 
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Phagopteria late repent (Hope).-— This is a question where the importance 
of the rhizome comes in, distans Don FI. Nep. 2; paludosum, Blume FI. Jav, 
Fil, 192 to 90; Griffithii, Hook, Sp» Fil. IV, 236; longipes, Wall, Cat. 333, 
have all been grouped together under distune as ono species, they do not 
appear to differ as far as the frond goes, but Hope’s plant has a widely creeping 
rhizome like that of Gymnogramme aurita, can it be a form of that fern 
without the auricles, or is it one or more of the species brought under distans 
and is the creeping rhizome constant, whilst distans, Don, has it erect, this is a 
question for Indian botanists (who oan examine the plants growing) to decide, 
or is the rhizome creeping only under certain conditions Specimens I have of 
Clark’s distans var. glabrata and var. minor have a decidedly erect caudex. 
None of the others have the rhizome represented in my herbarium or in that of 
Kew, though I feel sure the Ndgiri and South Indian forms have an erect 
rhizome. I havo only seen one specimen of Hope’s fern, it was gathered by 
Mackinnon at Phedri Gurhwal, 4,500' elevation, it is not separable by its frond 
from what we call distans ; Hope does not even hint that bis fern is a new 
species, so we do not want another name added to the already numerous 
synonyms, Mr. Clarke at page 544 of his Review of the Ferns of Northern Indio 
eays of distans “ very difficult to distinguish from Gymnogramme avrita ,” sec 
also remarks under Gymnogramme at page 24, Supplement to Ferns of Southern 
India and British India. 

Polystiokum auriculatuin t ~~'Nir . Hope may be right in separating the South 
Indian auriculatum from the North Indian forms or varieties, I have always had 
a doubt on this question : the Nilgiri plant was described as Poly indium 
karpophyllum, Zenker, m Linn© XXIV, part II, p. 356 (1851); he is however 
in direct opposition to Hooker and Baker in doing so ; I never liked to dispute 
these authorities on such a critical question as this. I cannot however agree 
with Mr. Hope in making 3 species of the 3 North Indian varieties — margin- 
atum, lentum and coospitosum (obliquum, Don). 

PolytUchum nouleatum and Laatrea Filix-mas, - Mr. Hope wishes to make 
species of the varieties of these well known cosmopolitan fernB ; in this 1 hope 
no Indian botanist will follow him, as I am sure any such course would bring 
about great oonfusion ; varietal names for these forms are all very well for local 
Floras, particularly when it is understood that these names are given for the 
extreme forms only of these varieties, as it is well known that when the ferns from 
very large areas are examined these supposed varieties often ran very muoh 
one into another ; or, to put it in other words, there are various intermediates 
making it almost impossible to distinguish them. Of Filix-mas I may mention the 
varieties, odontoloma (Moore), elopgata (Hook.), sohimperiana (Hochst.), and 
panda (Clarke) as often very difficult to distinguish satisfactorily even when the 
collection is from restricted areas; if this species- making is allowed it is difficult 
to imagine what would become of filix-mas when collections from all the areas 

inhabits were so treated. Sir W. Hooker was the first to check the hair- 
splitting so much in vogue with foreign botanists, in this he has been followed 
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by almost all English botanists. If I hare a large Indian collection to name I 
can at once bring together all the varieties Lagtrea Filix-mas and Polyttiehum 
acultaium under those species, as they liavo a most unmistakeable specific like- 
ness, but to arrange them all correctly under varietal namos is very difficult and 
probably no two botanists would arrange them in the same way. 

If botanical and horticultural gardens and growers of ferns in India would 
give attention to raising from spores the different varieties of A ilnjrium FiUx- 
ftmina, Athyrium nigripeSy Polyetichvm acuhatim and Lanina FWx-ma»- — I am 
sure we should have very interesting scientific results. 
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LOCAL BIRD- MIGRATION IN INDIA. 

BY 

D. Dbwah, i.c.s. 

On page 520 of Vol, XVII of the Journal of this Society I 
drew attention to the fact that the Common Bee-eater was only a 
summer visitor to Lahore. I am now in a position to name other 
birds which are stated in most omithologioal text books to be 
permanent residents, but whioh, so far as Lahore and its vicinity is 
concerned, are merely summer visitors ; every spring they come to 
Lahore to breed and then leave the place. The following is, 1 
believe, a complete list: — 

Oriolus kundoo . — The Indian Oriole. 

Terpsiphone paradisi . — The Indian Paradise Flycatcher. 

Gymnorlm Jlavioollis . — The Yellow-throated Sparrow. 

Arachnechthra asiatica,— The Purple Sun-bird. 

Merops viridis*— The Common Indian Bee-eater. 

Merops phUippirms . — The Blue-tailed Bee-eater. 

Eudynamis honorata . — The Indian Koel. 

(Enopopelia iranquebarica . — The Red Turtle-Dove. 

Nyctkorcur griseus . — The Night Heron. 

(518) The Indian Oriole (Oriolus kundoo ). — Oates writes of this 
(Birds, Fauna of Brit. Ind. y Vol. I., p. 505): — “A permanent resident 
in the plains and lower ranges of the Himalayas, and a summer visitor 
to Kashmir and the higher ranges. It extends into Afghanistan and 
Turkestan, but visits the latter oouutry only in summer.” 

Barnes states that it is a permanent resident in the Bombay 
Presidency. Writing of Lucknow, Jesse says : — “ The Indian Oriole 
though a permanent resident is very scaroe during the winter 
months, when ouriously its place is to some extent taken by 0 . 
melanocephaivs t, It becomes common about May.” This species does 
not appear to d so far west as Calcutta. In my list of the Birds 
of Madras I wrote (B. N. H. S* Journal, Vol. XVI., p. 488), u not 
often seen in Madras during the hot weather, but it is fairly common 
in the winter. It would seem . . * that this species does not nest 
in Madras.” In Lahore it is abundant in the hot weather, I have 
come across many nests, and in each case a King-crow's nest has been 
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found within a yard or two of the Oriole's nest. It is my beliof that 
the Oriole deliberately elects to build near a King-crow's custle for 
the sake of the proteotion afforded by the pugnacious little drongo. 
Not that the Oriole is unable to look after itself ! I am pretty certain 
that all the Orioles leave Lahore during the winter months, I have 
looked carefully for two winters without seeing a single specimen. 
The Black-headed Oriole is not found in Lahore. Humes writes of 
the Indian Oriole ( N . and E . Ind . Birds , Vol. I., p. 854) : — “In 
Southern and Eastern Bengal it only, so far as I know, occurs as 
a straggler during the cold season, and I have no information of its 
breeding there. It does not apparently ascend the Nilgiris, and 
throughout the Southern portion of the peninsula it breeds very 
sparingly, if at all; indeed it is just at the commencement of the 
breeding season when the mangoes are ripening that Upper India is 
suddenly visited by vast numbers of this species migrating from 
the South." It nests in the lower ranges of the Himalayas, up to 
about 4,000 feet. Dr. Scully writes : — u The Indian Oriole is a 
seasonal visitant to the valley of Nepal, arriving about the 1st of 
April and departing in August" Col. Biddulph states that it is a 
common summer visitant to Gilgit, appearing about May 1st. Hutton 
reoords : — “ This is a common bird in the Doon, and arrives at 
Jerripani, elevation 4,500 feet, in the summer months to breed." 
Bingham writes : — “ The Indian Oriole builds at Allahabad and at 
Delhi from the beginning of April to the end of July. In the cold 
weather this bird seems to migrate more or less, as but few are seen and 
none heard during that season." Fulton writing of Chitral says: — 
(B.N.H.S. Journal, Vol. XVI., p. 849) “ Very common. A summer 
visitor arriving in large numbers during the beginning of May and 
leaving in August or September." It is also only a summer visitor to 
Quetta ; the same applies to Darbhanga. 

On page 258 of Vol. XV. of this Journal Ferguson cites Oriolvs 
kundoo as one of the migrants that may be found in the hills and low 
country of Travanoore from the beginning of September to the end 
of April, yet he seems to contradiot himself by saying on page 461 of 
the same Journal that the bird is a permanent resident hf Travanoore. 
Major Baker describes it as a “ rare visitor " to Singapore. The above 
facts afford to my mind conclusive proof that the Indian Oriole is a 
migrant, and that it migrates in a northerly and southerly direction. 
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Like other migrants it goes north in the summer and does not appear 
to nest below Lat.. 10° N. In the autumn it moves southwards, and 
does not apparently winter farther north than Lat 80° N. 

(5i>8) The Indian Paradise Fly-oatoher (Terpsi phone paradisi ). — 
On page 47 of Vol. II of 44 Birds ” in the Fauna of British India 
series, Oates writes : — “ It appears to be everywhere permanently 
resident, except in the Himalaya, where it moves to lower lev' in 
winter.” Jesse in his 44 Birds of Luoknow ” calls it 11 a permanent 
resident.” Barnes writes, in his “ Birds of the Bombay Presidency,” 
it is 44 probably a permanent resident, throughout the district, but is 
very locally distributed.” Cunningham, on page 123 of his 44 Indian 
Friends and Acquaintances,” writes of this specios : — 44 They are not 
very common inmates of gardens about Calcutta, but stray specimens 
may now and then be met with at almost any time of the year.” 1 
observed this species at all seasons of the year in Madras. There can 
be no doubt that the bird is only a summer visitor to Lahore. During 
the two winters I have spent in that station I have not seen a single 
Paradise Fly-oatoher; while in the hot weather I have come across as 
many as half a dozen nests in one day, on many of which a white 
cook was sitting with the long tail feathers hanging down far below 
the bottom of the nest; a point for the consideration of those who 
believe that, in sexually-dimorphic species, the hen is the less con- 
spicuously coloured because it is she alone who incubates. 

Hume (Nests and Eggs of Ind. Birds , p. 22) writes : — 44 The Indian 
rocket-bird or Paradise Fly-catoher breeds throughout the exterior 
ranges of the Himalaya in the warmer valleys up to an elevation ol 
5,500 feet* at any rate from Nepal to Afghanistan. Even at con- 
siderable distances in the interior, ns about Almora, Kotegurh, and the 
Sutlej Valley, Sultanpur and the valley of the Beas and Kashmir, it 
is common. Throughout the warm Sub-Himalayan forest tracts, in 
the Doon, the Terai, and the Sitb-Himalayan forest tracts, northern 
portions of Rohilkaftd and Oudh, and in wooded portions of Jhansi, 
Saugor, Nimar/ Raipur, and doubtless other portions of the Central 
Provinces, it breeds, though more sparingly in these latter. It breeds 
in Southern India, but I have scant information as to its nidifioation 
there, and neither Miss Cookbtmi, Mr. Davison, nor any other of my 
Nilguri correspondents appear to have taken its nest there.” He also 
records its nidifioation at Calcutta, Delhi, Mysore and Ceylon. 
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Littledale states that it is very common at Baroda daring the rains 
when it breeds. 

Fulton, writing of Chitral (B. N. H. 8. Journal, Vol. XVI., p. 50), 
says : — “ A summer visitor arriving in the beginning of May and 
leaving in August Not numerous, and only asoending the valley as 
far as Drosh. None noted above 5,000 feet, 0 

Ferguson says (B. N. H. 8. Journal, Vol. XV., p. 235) that this 
species i9 one of the Travancore birds usually resident in the plains, 
but found during the hot months at considerable elevations on the 
hills. 

Jnglis, speaking of Darbhanga, writes (B. N, H. S. Journal, Vol. 
XIV., p. 132) “ very common during the breeding season. They 
arrive towards the end of March and leave about the end of October. 0 
Ward states that it is “ a well-known summer visitor ° to Kashmir 
and Jammu. 

The ab^ve facts seem to show that the Paradise Fly-catcher moves 
about a good deal, but that its migrations are very local, and appear 
to be chiefly with the object of avoiding extremes of temperature — 
above all anything approaching odd. 

(775) The Yellow-throated Sparrow ( Gymnorhis Jlavicollis ). — 
According to Oates this bird ooours in the plains of India, from the 
loot of the Himalayas down to Travancore and from Sind eastwards 
to about the longitude of Midnapore in Bengal also Ceylon. This 
species ascends the Himalayas in parts, and the hill tracts of the 
South of India up to about 4,000 feet. It extends westwards to 
Persia. 

Hume states: — “The Yellow-throated Sparrow breeds pretty well 
throughout India, except in the extreme south and again in Orissa 
and Bengal. From Behar to Sind and from Dehra Pun at any rate 
to Bangalore it may be found nesting, J believe ° 

Ferguson says it breeds in Travancore. 

Barnes says that it is a permanent resident throughout the Bombay 
Presidency. No one seems to hint that the species is in any way 
migratory except Jnglis, who in his “List of the Birds of the 
Madhubani subdivision of the Darbhanga Distriot 0 (p. 187 of Vpl. 
IV of this Journal), says: — “ Flooks are seen from May to October. 0 
There can,.! think, be no doubt that this bird is merely a: winter 
visitor to Lahore. It comes iu considerable numbers and l must 
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have found from ten to twenty nests, but I have not seen the bird in 
or abont Lahore at any time in the oold weather. It is fairly 
common in Madras, and while there 1 was under the impression that 
it was a permanent resident, but I never found its nests and it is quite 
possible that it migrates from there in the hot weather. As I have 
said above, when m Madras I did not think of observing whether 
this and some of the other speoies with which we have been dealing 
left that place in summer, because I was under the improssion that 
they were all non-migrutory species. 

(895). The Purple Sun-bird —(Arachnechthra asiatica A 

Blanford gives as the distribution of this species “ the whole 
Peninsula of India from Cape Comorin to the Himalayas, where this 
speoies is found up to «5,000 feet, and from Sind and the Punjab to 
the extreme east of Assam, thence extending south through Burmah 
to Central Tenasserim and the Thoungyeen valley. The furthest 
point south in Tenasserim where this bird has been observed on the 
sea-board is Yay. This sun-bird also occurs in Ceylon.’' Hume 
records nests from the following localities: — Eta wall, Jhansi, Saugor, 
Raipur, Sambalpur, Saharanpur, I)ehra Dun, Almora, Murrec 
(up to 4 000 feet), Oudh, Agra, Naina, Allahabad, Delhi, Berar, 
Hyderabad (Sind), Deesa, Rajputana, Nilgiris (up to 6,000 feet), and 
Kurnool, 

MacDonald states that it is common in Myingyan, hut Stuart Baker 
does not include the species in his “Birds found in the Khasia Hills.” 

Ferguson writes that it is not common in Travancore, and that he 
bos not met with it on the hills. 

In Madras this speoies is rare, being almost entirely replaced by 
^4. lotenia. So far as I can remember, the few occasions on which 1 
came across this bird were in winter, but I did not pay muoh atten- 
tion to the matter, sinoe it never occurred to me thut this species wap 
in any way migratory. It is only sinoe I have oome to Lahoro that 
it has become apparent that the speoies is to some extent migratory. 
From August to March not a single Purple Sun-bird is to be seen in 
or about Lahore. In April they arrive in hundreds, and are then to 
be numbered among our commonest birds. Frequently have I oome 
upon half a dozen or more nests in the course of a short walk. At 
one time five of them existed in my compound. There is, then, not a 
shadow of the doubt that A. asiatica is a summer migrant to Lahore 

IS 
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The question is, where do these summer visitors come from f I urn 
inclined to think that more careful observation will show that there is 
a general northward migration of this speoies each spring, and the 
reverse in autumn, so that in the hot weather the most southern parts 
of I ndia are almost denuded of honey-suckers of this speoies ; 
A. lotenia is, of oourso, abundant all the year round in S. India. 

(1026). The Common Indian Bee-eater . — (Meropx viridit.) 

J dwelt at some length with the migration of this speoies in Vol. 
XVII. (p. 520) of this Journal, but as 1 have gained additional 
knowledge since then, I will, for the sake of completeness, reproduce 
much of what I have said thoro. Blanford says (p. Ill, Birds., Ind., 
Vol. Ill) : “Common and resident throughout I udia, Ceylon and 
Burmah. Wanting in the Himalayas, where this speoies rarely 
occurs, even in the lower ranges, though there are specimens from 
Kashmir and Murree in the Hume collection. Absent also as a rule 
on the higher hills of the Poninsula, and in some of the denser and 
damper forests. In Ceylon M. viridis is found only in the drier parts 
of the low country. In Tenassorim it has not been observed south of 
Mergui, and it does not occur in the Malay Poninsula, nor in the 
Andamans or Nioohars, though it is found in Siam and Coohin China. 
West of India it extends through Baluchistan and Southern Persia to 
North-Eastern Africa a resident in general, but locally migratory in 
some places : thus it is said to leave the island of Bombay from April 
to September.” 

The following note recorded by Ward on page 725 of Vol. XVII 
of this Journal probably disposes of the statement that this speoies 
ocours in Kashmir: — 

“The name Kashmir is often applied to the whole of the Maharaja’s 
dominions, henoe the specimens in the Hume oolleotion may have 
come from the Jammu provinoe. I have not seen this Bee-eater in 
Kashmir. ” 

As regards the statement that this bird is as a rule absent from the 
higher hills of the Peninsula, Davison remarks : — “ The bird is very 
oommon at Knlhutty on the Nilgins, about 5,500 feet above the sea; 
in faot, I have token the eggs from the roadside just above tire dftk 
bungalow at the above mentioned place, and I have shot the bird in 
the Neddivuttum Cinchona Plantations, about 6,000 feet above the 
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It is found in the Khasia hills, although Stuart Baker does not say 
to what height it extends. He writes : “ Common near Sylhel. I 
have never found this bird breeding in company as it does in other 
parts of India.” As regards the western limit of its distribution, 
Butler writes : — (Ibis, eighth series, Vol. V., p. 351). '‘Very common 
nil over the northern parts of the Soudan. Itbeeomos rarer on the 
White Nile, but I have seen it at intervals as far along as the Bahr- 
el-Ghazal, and up that river to Meshra-el-Rek.” Loat does not 
mention it among the birds seen by him in the Natron valley about 
70 miles W. N. W. of Cairo and 60 miles south of Alexandria. As 
regards its intermediate distribution, Fulton does not mention it in his 
“List of the Birds of Ohitral,” nor does it find place in the List of 
Birds seen in 8eistan by members of the Mission. Marshall does not 
mention the species in his notes on Birds near Quetta, but Nurse 
states (B. N. H. S. Journal, Vol. XV., p. 531) that he saw on Decem- 
ber 16, 1903, a specimen sitting on a poplar tree. “I was quite close 
to it at the time”, he writes “ and am certain of the identification. 1 
had not previously seen a specimen of this species in Baluchistan, 
though Blanford says that it extends through Baluohistan to Persia. 
It, is certainly not common at Quetta.” 

Hume states that the species breeds pretty well all over India and 
Burma, though less commonly in damp, low-lying localities, suoh as 
Orissa and Eastern Bengal. Legge says in his “ Birds of Ceylon 
“ This Boe-eater breeds in the sand hills at Hambantota and other 
similar localities in Ceylon. I found the young fledged on the 
south-east coast in June, but did not succeed in finding any nests.” 

Ferguson states that it is one of the commonest and most numerous 
birds in the low oountry of Travancore, 

Bingham says : “Except in heavy forest land this little bird is as 
common in Tenasserim almost as in the United Provinoes. It crosses 
the Dawna range into the Thourgyeen valley, and is found in suitable 
spots all along the river. It is a permanent resident and breeds 
there.” 

Regarding its “local mignations” E. H. Aitken writes: — “In 
Bombay it is to be seen everywhere from the end of the rains till the 
beginning of the hot season, but disappears in the interval. Yet it 
is not ranked as a migratory bird and is so in the usual sense. It 
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only leaves us during the breeding season beoause it cannot find 
comfortable family quarters in our island/' 

B. Aitken remarks ; u I have no notes of the nidifioation of this 
speoies, but I have been much struck with the way they totally dis- 
appear daring the hot season in common with the king-orow and 
some shrikes. In Poona, weeks after the last of them has been seen 
in Cantonments, an occasional pair may be met with in some sheltered 
spot a few miles out* But with regard to the Island of Bombay I 
have no doubt that the common bee-eater migrates as verily as the 
common swallow or the grey wagtail. 1 have been 12 years in Bom- 
bay, and never saw so much as a feather of them from April to Sep- 
tember. In my notes, I have the 6th October 1865 and the 9th Octo- 
ber 1866 recorded as the days of the first appearance of the bee- 
oater in Bombay in those years. The date of their disappearance in 
1867 was the 14th March." According to Col. Cunningham these 
birds are only temporary residents in Calcutta. They winter there 
leaving with wonderful regularity at the beginning of the hot weather. 
Itegording their arrival in Calcutta he writes : “ From a reoord of 

the dates of its ooourrenoe during a period of 8 years it appears that 
it took place five times in the second week, once on the fourth day, 
onoe on the 7th day, and once in the 3rd week in October, and from 
a much more extended series of observations the 13th of the month 
comes out as the normal date. These dates are to be taken as referring 
to the arrival of the birds to propose to spend a winter in the place ; 
for in almost every year small parties may be seen and heard passing 
high over head for some days before any oome to settle down." 

A correspondent, whose letter 1 have unfortunately mislaid, informs 
me (hat it is his belief that this speoies completely leaves Hyderabad > 
Deccan, in the hot weather. 

As regards Lahore there is not the least doubt that the bee-eater is 
merely a summer visitant,— it oomes in enormous numbers to breed, 
in a previous number of this Journal I wrote : “ I arrived in Lahore 
on October 19th, 1905, and from that day until March 8th, 1906, I 
did not set eyes on a bee-eater. ,f They begin to leave Lahore in the 
first vreek of October and there is scarcely one to be seen by the 
12th of that month. 

Writing from Bannu, Magrath says : “ Merop$ viridU is a coin* 
mon summer visitor breeding in all the bonks about." 



LOCAL BIRD+M1QRA T10N IN INDIA . 


351 


In conclusion I should say that during the eighteen months I was 
in Madras I never discovered any bee-eaters’ nests, and suggested that 
possibly the species left Madras to breed. 

These are the facts. How are they to be explained? Why do bee- 
eaters visit Lahore and Bannu only in the winter ? If it is the cold 
that drives them south in the autumn, how are we to account for the 
presence of a stray bee-eater at Quetta in December? Further, those 
birds leave Lahore early in October when the days are still uncom- 
fortably hot, and the nights quite warm. 

(1027). The Blue-tailed Bee-eater. — ( Merops philippimts.) 

Blanford says that this bird is distributed “ throughout the greater 
part of the oriental region . , . generally, but somewhat locally 

distributed over India, Ceylon and Burma, extending west to Sind, 
but not found in the Himalayas. . . A resident species, partially 

migratory in many places and in Ceylon merely a winter visitant.” 

Hume records the finding of its nest in the following plaoes : — 
Hoshungabad, Lahore, Haipur, Baraich, Allahabad, Agra, Pegu, and 
Kaukarit in Tenusserim. Thomson says that this species breeds in the 
Himalayas in the hot valleys of Kuniaun far in the interior, 

Macdonald writing of Myingyan, says that the bird seems to be 
“ rare in the district except during the breeding season, which is a 
month later than that of M . viridis . It is not oven then common. 
Five eggs were taken from one nest in the river bank south of Myin- 
gyan town on the 5th of May.” 

Baker states that it is fairly numerous round the swamps of Singa- 
pore, but does not mention finding its eggs. The bird does not ap- 
pear to occur in Hongkong. Tt is only an occasional straggler to 
the island of Bombay. Ferguson slates that it is “a rare bird in 
Travanoore ; the Museum contains only one specimen shot near Tri- 
vandrum in August 1898.” It does not find place in the list of birds 
of the following places which have appeared in this Journal : — Cbiiral, 
Kashmir, Quetta, Soistan. 

As regards its migration ; there is no doubt that it is a summer 
visitant to Lahore, where it breeds, lnglift, writing of the Madhu- 
bani Sub-Division of the Darbbanga District, says:— 1 have found 
this species scarce in the sub-division though common near Baghownie 
from the middle of March throughout the rains, Mr* Soroope, 
however, has observed it in many plaoes during the rains. I have 
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noticed them up to October and they do not remain here after then. 
I found them breeding in numbers not far from Hatauri during April 
and May in the banks of the Keray river.’* 

Writing of Calcutta, Col. Cunningham says : — “ During the rainy 
season the common bee-eaters are replaced by their larger relatives, 
Merops philippinus . They make their appearance in great flocks . 99 
In my list of the birds of Madras I recorded of this speoies : “ Not 

very abundant within Municipal limits, but one sees many of them 
when out snipe shooting. 99 Now snipes are found only in the cold 
weather, so that it is quite possible that these bee-eaters migrated 
from Madras at the beginning of the hot weather without my noticing 
the faot. This is a question which some naturalist now in Madras 
might easily settle. We must remember that this species is, as a rule, 
nowhere very abundant, hence is not so likely to be missed, if it 
migrates, as a more abundant species would be. Osmaston says that 
the bird is a winter migrant to Narcondam. He states that it is not 
common in the Andamans. “ I saw 99 he writes, “ a few individuals 
near Port Blair in March and also in Narcondam in Ootober. They 
were probably only in migration at the time and do not seem to stop 
in the Andamans . 99 

Bingham writes from Tonasserim : “ this bird being partially 

migratory is often overlooked ; but it is common nearly all the year 
round at Kaukarit on the Houndraw river. 99 

Major Magrath in a letter to me from Bannu, dated 27th October 
1907, says : u I shot examples of both Meropi persicus and M. philips 
pinus . M. persicv8 breeds in great numbers somewhere near by 
Bannu Cantonments, but I have not discovered where. M \ philippinus 
appeared to be passing through from breeding grounds somewhere 
to the north or west . 99 

The evidence then seems to point out to a migration nearly due 
north in spring and south in autumn. The most southerly place in 
India proper in which I can find a record of the nesting of this 
species is Baipur — about Lat. 21 J , But in Tenasserim, according to 
Bingham, it nests as far south as Kaukarit, the latitude of which 
appears to be about 11°. Those who are stationed in India south of 
latitude 20° might profitably watoh for any sigas of migration of this 
species. 
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(1120). The Indian Koel . — ( Eudynamts honorata.) 

Blamurd writes of this species: — “Distribution. Throughout India, 
Ceylon and Burm&h except- on the Himalayas about the tropica) zone. 
This bird is rare in Sind and the Punjab and is not known further 
west. To the eastward its range extends to China and to the south- 
east throughout the Malay Archipelago to Flores. Hume found 
it in the Laccadive Islands, and it is common on Hie Andamans and 
Nicobars. The race from the countries east of the Bay of Bengal has 
been distinguished as E. malayana on account of its rather large size 
and little stronger bill ; the female, too, is said to be more rufous, hut 
the differences are neither well marked nor constant.” Its eggs have 
been found (lardy) in Ceylon, and in Madras, although seeing how 
very abundant it is in the capital of the Southern Presidency, 1 
observed remarkably few young koels there. Ferguson states that 
although rare it is a permanent resident in Tnivancoro. 

Barnes (Birds of Bombay Presidency, p. 181) writes; — “ The Indian 
Koel is very common throughout the district, excepting Sind, where 
it appears to be somewhat rare. Some of them at least are per- 
manent residents, but during the breeding season they are every- 
where more common.” 

Jesse writing of the Lucknow district says ; — “ According to Beid 
the koel is a permanent resident, but I fancy it migrates, at any rate 
to a very great extent, in the cold weather. ” 

There is not the least doubt that it is merely a summer migrant to 
Lahore. Not a koel is to be seen in that place between the end of 
October and the middle of March, but throughout the hot weather 
it is exceedingly abundant. The youug birds appear to remain on 
for some time after the old birds. Inglis states that it is “abundant 
in Darbhanga,” but does not say whether or no it is more numerous 
in the hot weather than in the cold. Osmaston states that the koel 
although abundant in the Andamans and Naroondam (a small soli- 
tary island situated in the Andaman sea in lat. 18° 26' i is only a cold- 
weather visitor: It arrives in September and October and leaves in 
April. Macdonald says that koels are “ common during the oold 
weather and noisy during the breeding season, Maroh and April ” in 
the Myingyan district of Burma, about the latitude of Calcutta. 

Ward names this speoies as one of the birds of Kashmir ami 
Jammu, but does not say whether or no it is a migrant. 
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Major linker 'writing of Singapore says that the only speoimen of 
the koel he saw there was shot by a friend in bis garden and given to 
hitn. 

Kershaw writes that the koel if a very common resident at Hong- 
kong, where it lays in May. 

As I am not able to gain ncoess to a good library, I have not been 
able to oolleot any further data regarding the distribution and move- 
ments of this interesting speoies. W ere it not for Kershaw’s state- 
ment in The Ib%* that the koel is a common permanent resident 
of Hongkong I should have been inolined to think that all koels 
undergo easterly- westerly migration every year, moving west in 
spring and east in autumn. That such migration does ocour, is 
proved by the absence of koels at Lahore, their soaroity in Lucknow 
during winter, and their absence from the Andamans in summer. On 
the oontrary, the faot that koels are seen all the year round in Hong- 
kong and its vicinity seems to show that some individuals are non- 
migratory. Why this should be I am at a loss to explain. 

(1311). The Red Turtle-Dove —((Enopopelia tranquebarica). 

Blanford giveH us the distribution of this speoies ■ — “ Throughout 
India, by no menus scarce in the Punjab, Hind and Rajputuna, though 
not known farther west. This bird was obtained at Gilgit by Bid- 
dulph, and in Ceylon, where it appears to be very rare, by Layard. 
It ranges throughout Burma to the Andamans and through Cochin 
China and China to the Philippines. ” Hume rays that it breeds in 
all parts of India, but is very capriciously distributed, and expressed 
himself Unable to ray what kind of oountry it prefers and why it is 
common in one district and rarer in the neighbouring one in which 
all physical conditions appear identioal. Jesse states that it b a com- 
mon and permanent resident m the Lucknow district Ferguson 
does not mention the speoies in his list of the birds of Travanaere. 

Ward states that it is rarely to be found in Kashmir. Osmaston 
wiityMT (jhatiti* exceedingly oommon in and round Port Blair (An- 
danipM) breeding in April and May. This dove was rare in Hume** 

‘ but has multiplied apparently with the increase b am 

V Mylngyan, says “ This at toswm* 

wti | io bWL ibmnetinpfes seen in 

never fotmd Ike b*Ve 1 been able to pw feutothe from 
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the natives.” This looks rather as though the bird was not a per- 
manent resident in the Myingyan distriot and that it did not breed 
there. 

There is no doubt that this species is merely a summer visitor to 
Lahore : it arrives in April or May, and begins to lay in June. The 
nest is usually placed high up in a tree. By August most, if not all, 
the members of this species seems to have disappeared from Lahore. 
Butler says of this dove : — ‘‘Arrived in large numbers in neighbourhood 
of Hyderabad. Sind, about the end of April, and in the month of June 
I noticed nests innumerable on the babul trees below the camp.” 
Some, therefore, of the individuals of this species appear to undertake 
a double annual migration in a westerly-easterly direction, going west 
to breed. 

According to Hume this species 1ms two broods in the year, one in 
January and the other in May or June. If that he so the birds 
which breed in Lahore in June must breed in some other locality in 
January. This, I submit, does not appear probable. Barnes says 
that ho found nests of this species in Bajputana only in November. 
Butler records nests in Maroh, April, May, June, July, August and 
September, 

Hodgson states that in Nepal it lays from January to May. so that 
its nests appear to have been taken in every month of the year. It 
is difficult to reconcile this with Hie migratory habit. 

(15C8). The Night Heron. (Nyciiorax yrmw ) 

This bird is usually accounted a non-migratory species. However, 
I have neither seen nor heard the bird during two cold weathers 1 
have spent in Lahore. In each year some eighty or one hundred of 
hem arrive in spring and nest in the trees that grow on the island 
n the ornamental water of the Lahore Zoological Gardens. 1 should 
have been inclined to regard this as a case of concentration for breed- 
ing purposes, rather than of true migration, had not Major Magrath 
written to me “the night heron posses through Bannu on migration 
north, but I do not think any remain to breed here. The pond 
heron is a common breeding species in hot weather. ” It would 
therefore seem that some, at any rate, of the night herons of 
Northern In lie are migratory. The above eight bi/ds. are, I 
believe, the only summer migrants to Lahore* The Pied crested 

Cuc ;oo ( Covey jaeobinui) appears n Lahore for a ew days in 

li 
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July or August, but I have no! heard of its eggs being found in 
or about Lahore. 

One speoies, namely Molpaalet leucolis, the White-eared Bulbul, is, 
so far as Lahore is oonoerned, a migrant It appears in November and 
leaves us in Maroh. Hume writes of this speoies . — '* In the oold 
weather it may be met with at Agra, Oawnpore, and even Jhansi, 
Saugor and Hoshungabad : but during the summer months 1 know 
only of its ooourring in Cutoh, Kathiawar, Sind, Bajputana and the 
Punjab. In all these localities it breeds, laying for the most part in 
July and August in the Punjab, but somewhat earlier in Sind. I 
have even in Bajputana seen eggs towards the end of May, but this 
is the exception. Theobald states that this speoies breeds in the 
neighbourhood ofPind Dadan Khan and Katas in the Salt Range. ” 
I am positive that no white-eared bulbul remains with us in Lahore 
for the hot weather. Magrath says that, it ooourg in Kohat in the 
summer, but is replaced by M. teucogenys in winter. It therefore 
appears that this species undertakes a short double migration in a 
easterly-westerly direction every year. 

Mol paste* intermedins — the Punjab Bed-vented Bulbul, on the 
other hand does not appear to migrate ; it is oommon all the year 
round in Lahore and I mast have come upon scores of nests. It is 
difficult to explain why one of these two species migrates while the 
other does not. So far as 1 am aware their feeding habits are similar. 
It is equally difficult to account for the migration of most of the 
other species on which 1 have dwelt. In most oases we do not know 
Buffioient of the nature and extent of these migrations to formulate 
any theory. The subject is one of some soientifio interest and I hope 
this note will have the effeot of stimulating others to take up the 
matter of these curious local migrations. 

In conclusion, I might say that the King-crow (Dierurut alar ) is 
muoh more oommon in Lahore in summer than in winter. It comes 
in great numbers to breed, but only a few individuals remain in 
Lahore throughout the winter. It is quite possible that this speoies 
is merely a summer visitor to some places in the Frontier Province. 
X understand that the King-crows all leave Poona during the hot 
weather. 



A VISIT TO BABKEN ISLAND IN THE ANDAMANS. 

BY 

B. B. Osjff ASTON, l.F.S, 

On the 9th April 1907, I had the good fortune to visit Barren 
Island in the Port Blair station steamer, the R J.M.S. “ Mayo.” 

We arrived off the island at daybreak, and anohored to the South, 
the only practical anchorage owing to deep soundings and steepness 
cf the foreshore. 

The island is situated in North latitude 12° 16% 83 miles North-East 
of Port Blair. It is an extinct volcano, the summit of which rises 
1,158 feet above the sea. It can be seen on exceptionally clear days 
from the top of Mount Harriet (close to Port Blair), which is 1,193 
feet in altitude. 

The island is roughly circular and about 6 miles in circumference. 
It consists of a central cone, almost devoid of vegetation, surrounded 
by a circular crater or amphitheatre, almost as high as the oentral 
cone, continuous exoept at one point, where it is broken down to the 
level of the sea; and it is through this gap that the drainage of the 
island finds its way into the sea. The crater is densely clothed with 
forest on its outer slopes facing the sea and also, to a certain extent, 
on the inside, i e facing the oentral cone, especially where it has a 
northern aspect. 

There is absolutely no fresh water on the island, with the exception 
of a hot spring (temperature 98° fahr.), whioh is Found at the above- 
mentioned gap* but below sea level except at low tide. 

The central cone was active within reoent historical times. Captain 
Blair in 1795 reported^ volumes of smoke and showers ofred-hof 
stones, and subsequent visitors have noted less eruptive activity. 

It ap}*ars, in fact, to have been steadily settling down, and now the 
only signs of activity consist in the escape of intensely heated vapour 
from two small vent holes near the summit and one near a lump on 
the flank, around which sulphur is deposited. 

The fauna of the island is naturally poor, the only mammals being 
the domestic goat introduced in 1891 and a rat (Mus airatu*, Kloss). 
The former seem to thrive well in spite of tee scarcity of water, 
and they may be seen in small parties all over the island. 
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They are fairly tame owing, no doubt, to the fact that they have 
no enemies and that the island is very rarely visited by men. They 
have also, for the same reason, improved very little in aotivity. 
They can be run down and captured by an ordinary active man, and 
our party caught several in this way, including a fine full-sized 
bc-goat. 

They are of various oolours — grey, brown and black or parti-co- 
loured. Had they predacious enemies to contend with, they would, no 
doubt, even in the short period of 1C years they have been on the 
island, have acquired a more uniform colouration; hut. under existing 
oiroumstances, a sober protectively coloured animal has no advantages 
over one more conspicuous. 

The scarcity of fresh water on the island has also given rise to a 
curious habit. The goats quench their thirst with salt water! It 
was oiiginally supposed that they drank at the hot spring; but this, I 
think, is improbable from the fact that the time of low water when the 
spring is accessible, varies from day to day, and a thirsty goat ooming 
for a drink at or near high tide would be doomed to disappointment, 
and would not have sense to sit down and wait a few hours for the 
tide to fall. As a matter of fact, the he-goat whioh I brought to Port 
Blair at first actually refused fresh water, and walked down deliberately 
to the seashore for a drink. 

The following birds were observed on the island. The numbers 
refer to the “ Fauna of British India”, Birds 

(226). Zosterops pal petrosa, (The Indian White Eye). — Very 

common and, no doubt, resident, 

(557). Mnseicapa grisola . (The Spotted Flycatcher). — Noticed a 
few birds of this species inside the crater. Tuis is also a resident 
species. 

(847). Anthus cervinus . (The Red- throated Pipit). — Shot one out 
of three seen on a grassy patch below the central cone. These birds 
are, of oourse. migratory, 

(1120). J Eudy nanus honorata . (The Common Koel).— A cold- 
weather visitor as in the Andamans. 

(1137). Palmornis magnirostris . (The Large Andaman Paro- 
quet).— This bird is numerous, and, doubtless, breeds on the island. 

(1224). Ilalaitus leucogaster, (The Whifce-b< Hied Beaeagle).— 
A few of these eagles were seen soaring above the island. 
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(1289). Myristidvora tricolor. (The Pied Imperial Pigeon)* 

(1290)* Caloonas nicoharica . (The Nicobar Hackled Pigeon). 

Both of these handsome pigeons were fairly frequent in the forest 
on the outer slopes of the crater. They are, doubtless, resident, and 
breed on the islaud which is suitable in every respect as a breeding 
ground. 

(1291), Chalcophaps indica. (The Bronze-winged Dove). — Not 
uncommon inside the crater 

(1401). AmanrornU phoenicurvs. (The White-breasted Water 
Hen). — This species appeared to be fairly common, which is very 
remarkable, considering the absence of fresh water. They keep to the 
dense jungle. 

(1598). Nettivm alhignlare . (The Oceanic Teal).— * We saw a 
pair near the hot spring. I think it is improbable that this speoies 
should remain at Barren Island to breed. 

We notioed no reptiles on the island, but magnificent fishing is to 
be had in the moderate depths off the shore. 



m 

* PALINUBtJS OB ,f THB SPINY LOBSTER” OF BOMBAY.f 

By 

Arthur Powbll. 

( With Illustrations .) 

This animal is to be found in abnndanoe all the year round on the 
coasts of Bombay. 

Prices vary with the supply and demand as well as with size, but 
good specimens can be obtained during suitable states of the tide at 
prices varying from four annas to less than a pice. 

Though locally called Lobsters, they do not belong to the same 
genera or even to the same family as the English Homarus or 
Norwegian Nephrops, and the inexperieuoed student attempting to 
study the anatomy of the Cray-fish or Lobster will soon become 
woefully muddled when he attempts to reconcile the accounts of the 
Lobster in English text books with his personal observation of 
Paliuurus* 

It is with the hope of assisting the Indian student to a practical 
knowledge of the anatomy of this common animal that the following 
pages are written. 

The writer earnestly entreats the student never to open these pages 
without having in front of him one or more living or dead specimens 
of the animal. Otherwise by mere reading he will gain little genuine 
knowledge and that only with an infinity of pains, whereas with 
the animal before him he can verify with his own eyes and hands 

• I have called this animal Palinarai though by many the oriental vpedea are oonnifored 
worthy of generie rank and called Jt'anuliru #. There has been eome diacttnaion m to who 
had the honor of Inventing the latter epithet, 1'ehnurua waa the worthy pilot of iEneaa, 
•hip. Be fell overboard and waa drowned near a cape, to which and the ** Spiny Lo later*' 
of England, the M Langouate ” of Trance, he haa ainoe atood god father. *♦ Paaullroa,’* 
Greek for 1 wholly lewd,** u without a trace of chame," la a foul libel I would heeitate, 
without the meet damning evidence, to apply to any gentleman. much lees to the hero of my 
Sketch. 

Hy own impreealon if that the name waa accidentally invented by a Babe from “Noeklow 1 ' 
who invariably traeepoeea hia “ la n and “ na " The firat apectatene received in Xtttope were 
peeked and labelled by a Moaeem Balm in Calcutta. 

Terehanoe he had capped not wisely the previotu night on Loheter aalad and felt the 
epithet, Panulire*, " bUkul luchcba," all too feeble a enmmary of hie more vigorona Bengal, 
vituperation. 


t All rights reserved* 
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and form a dear mental pioture o otherwise doll and nn-. 
interesting faots. 

I am well aware that the objeot of most of onr University students 
is simply to pass their examination and that as speedily as possible, 
but they as well as the honoured few who love science for its own 
sake, will find they can master well the syllabus of Biology by prao- 
‘ tioal study and disseotion in at least one-fourth the time mere reading 
may enable them to scrape through by the charity of an indulgent 
examiner. 

Therefore. 1 say. first oatoh your Palinurus. This you can do with 
impunity as he possesses none of the powerful forceps with whioh his 
European oousin. the Lobster, or some of the Indian Prawns oan 
pinch and wound the unwary investigator. 

If alive he will probably make a croaking noise as you lift him. 
This sound as you oan verify yourself is caused by rubbing the first 
movable joint of the large feelers against the neighbouring fixed part. 

He may perhaps startle you by forcibly flapping his tail against the 
under surface of his thorax. When in his native haunt, the sea, he is 
able to suddenly dart backwards by similar powerful strokes of the 
tail, but the usual mode of progression is swimming by gentle strokes 
of the flat tail fin, while the swimming feet all row together with an 
even swing like the oars of a boat. When on the bottom of the sea 
he half swims, half walks, on the long thoraoio legs. 

Note the movement of the jaw apparatus. Eooh jaw moves hori- 
zon tally to and from the middle line of the body ; not up and down 
as do the jaws of a dog or man. 

Next look under the anterior edge of the large shield-like covering 
of the oephalo-thorax. You will notice a small sooop or paddle-Blmped 
appendage moving rapidly to and fro two or three times a second. 
This is the paddle or scaphnynathiie (Gr, scaphe, boat, gnathos, jaw), 
fey means of whioh the water entering the gill-ohamber from behind 
is soooped out in front so that a oontinuous current keeps bathing the 
gills to enable them to absorb the oxygen dissolved in the water and 
get rid of the oarbonio aoid. „ 

The oourse of the ourrent is easily demonstrated by returning the 
animal to the water after it has been in the air for some time. On 
re-immersion, babbles of air are for some time seen to come out from 
Wider the anterior edge of the gill-oover. Should this not satisfy 
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you, if you put some finely powdered carmine or indigo in the water 
just behind the gills, you will soon see the coloured current pouring 
out in front of the scaphognathite. 

The whole body of Palinurus is covered by an integument com- 
posed of a number of epithelial cells which correspond to the 
epidermis of man and higher animals. These cells secrete a substance 
which forms a continuous layer all over the surface of the body and 
limbs and at the mouth and anus is continuous with the lining of the 
gullet, stomach and most of the intestine. This layer is known as the 
cuticle and throughout contains a substance known as chitin (Gr. 
chiton, a ooat). Here and there it is impregnated with salts of lime 
to form the rigid armour-like portions of the exoskeleton. Any 
hardened portion is known as a sclerite (Gr. skleras, hard). By 
pouring a little strong aoid on the hardened skeleton the lime will 
be dissolved with the ebullition of gas bubbles. You must dearly 
understand that the cuticle of the invertebrates is not homologous 
with your own cuticle or that of other vertebrates, which is composed 
of a number of flattened epithelial oells, that of the invertebrates 
being non-cellular, only a secretion, and shows no nuclei or 
oellular structure. 

Between each somite of the cephalo-thorax behind the mouth, 
there is an infolding of the cuticle, each such infolding being called 
an apod me (Gr. a jmlau}, I partition), to form an internal skeleton, 
or end»phragmal system, on the floor of the cavity. These scleritea 
form in the middle line a tunnel or series of arohways over the sternal 
sinus, the nerve cord and sternal artery. Laterally they resemble the 
bulkheads of a ship and give attachment to the muscles. 

The whole of this cationlar skeleton, including the apodemes and 
the lining of the fore and hind guts, is shed or moulted periodically. 

The body is divided into two easily recognised regions, a posterior 
abdomen made up of six eomitee (Gr. so?»a, body), freely movable 
on one another in the vertical plane but having no lateral movement* 
These somites are all clearly homologous with one another and 
exoept the first each hears a pair of lateral appendages. Behind all 
is a seventh segment, the 4< tail 99 or telson, whioh bears no append- 
ages and is not a true somite. Anteriorly is the cephattr thorax (Gr* 
kephate, the head), covered dorsally and on the sides by a large rigid 
shield or carapace, in which there is little indication of segmentation* 
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Ventrally however the presence of a number of transverse bars and 
of thirteen pairs of appendages will lead you to conclude that the 
head is composed of five, and the thorax of eight somites. 



The structure of a somite may best be studied by taking as a type 
one from the abdomen, say the third, of which, Fig. 1 represents 

n transverse section, nearly semi- 
circular in outline. The exoskele- 
ton of the segment surrounds it as a 
ring being hardened by calcifica- 
tion where rigidity or protection is 
required, and remaining soft where 
flexibility is necessary. Dorsally 
the hard exoskeleton forms a broad 
arch known as the t< rpum (Latin, 
the back) ; the lateral portions pro- 
jecting downwards, and terminating 
in recurved spines are called the 
pleura (Gr. / leuron , side, rib). 
Ventral ly the ring is completed by 
a narrow straighter bur to the outer 
ends of which the appendages are 
articulated. That portion of the 
ftbOV * H b tb8 n<m bar b <*ween the swimming feet is 
The clear *i*ce around is th« called the sternum < Latin, breast- 
x - Kxopoui it bone'.. The very small portion of 

Th*. ihadtd portions art maactos. tfae bar ext ^ rna ) to tbe limb and 

internal to the pleuron is the epimeroa (Gr. epi , upon or above ; 
miroa, the thigh). 

Between these rings of sclerites the integument is soft and flexible 
to allow of free movement. 


1 
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The terga of the successive somites overlap one another from 
before buokwards like the tiles of a house ; their movement is restricted 
to the vertioal plane by very neat, hinge-joints formed by a short peg 
on the posterior margin olose to the pleuron, which fits iuto a corre- 
sponding socket on the anterior margin of the next tergum. 

The appendages are attaohed by soft cuticle or arthrodial mem- 
branes to the margins of a oiroular opening in the ventral solerite, 
between tbe epimeron and sternum as already desoribed. 

M 
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The appendages differ markedly in the sexes. In the female we 
find a basal stein or protopodite (Qr. protos, first, podite from pout, 
podos, a leg or foot, signifying a leg segment), consisting of a very 
short proximal coxopodite (coxa, the hip) and a larger distal pieoe 
the basipodite {hast*, the base). To the distal end of this are arti- 
culated two flat leaf-like structures, an outer exopodite (Gr. exo, outer) 
and an inner endopodite (Gr. endo, inner). 



Fig. I.— SWIMMING FOOT 0» 1HD ABDOMINAL AOUITA OV FHMAUL 
Fig. 3- „ „ OV 8BD 

Fig 4.— „ „ 0V4TH „ „ 

All «re of the right aide ; Fig*. S and 8 lira aaeu from front, Fig. 4 from behind, to thaw the 
fipipodtte-ttke Bclerite. 

The exopodite is shaped somewhat like a rabbit’s ear. The greater 
part is membranous in character, being oomposed of a double layer 
of cuticle covering a littlo connective and muscle tissue ; only the 
basal portion is oaloified. 

The inner margin of the endopodite is a oaloified rod of three 
pieoss united by membranous joints. In the appendoge of the 
scoo/id abdominal somite the whole of the external portion formB a 
thin membranous leaf, very like the exopodite in appearanoe but 
bearing ou its margins & fringe of hairs. 

The protopodites and exopodites of the next three segments, namely 
the third, fourth and fifth, resemble those of the second, but beoome 
progressively smaller. The leaf of the endopodite is however curi- 
ously divided. There is a triangular flap attaohed along the two 
proximal pieces ; its free margin strengthened by numerous mall 
white solerites. The distal piece forms a oaloified margin to a narrow 
plate. The margins of the whole endopodite bear numerous long 
silky hairs to which the eggs become attached when laid. 

To the outer aide of the protopodite of these swimming feet is 
attaohed a small white solerite with a fringe of short halm. It may 
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be tbe homologue of a process known as the tpipodite found on the 
thoraoio legs, but it differs in being attached by membrane to the 
basipodite as well as to the coxopodite. Gills are attached to the 
abdominal appendages of oertain Oopepods, another order of the 
Crustacea)* 

In the male all the above appendages are much smaller and 
have only one leaf, the exopodite, as the endopodite is quite 
suppressed. 

In both sexes the first abdominal segment is devoid of appendages. 
Its tergum has a large buttress on each side just above the hinge 
which prevents over-extension by coming in contact with the poste- 
rior margin of the carapace. 

The lateral appendages of the sixth abdominal somite are very 
large and with the telson form the powerful five-leaved tail fin. 

The protopodite consists of a single piece. The endopodite and 
exopodite form two largo oval plates, each with a proximal stout 
calcified, and a larger distal membranous portion. 

The telson may be regarded as a median appendage of. the sixth 
somite. Ventrally it is for the most part itnoalcified, and in its 
anterior portion is perforated by a longitudinal opening, the anus. 

Two small oblique linear solerites are seen on each side but some* 
what in front of the anus. Dorsally the proximal portion is oaloified 
but tbe greater part is membranous. The proximal part of this 
membranous surface as well as of tbe rest of the “ tail-fin ” is studded 
with minute spines. 

Cbfhalo-thobax. 

The dorsum and sides of the oephalo-thorax are covered by a large 
unjointod shield, the carapace, which dorsally terminates in front 
behind the eye-stalks by a broad cresoentio notob limited at each 
end by a stoat spine which projects forward above and internal to tbe 
eye. 

In front of the eyes n a broad plate firmly attached to and looking 
like an extension of the carapace. This is not its true homology 
however, And we will later on see that it is part of tbe united basal 
joints of the antennae* The dorsal part of the oarapaoe bears a 
number of sharp spines which project forward and are most of them 
arranged in eight longitudinal rows. These sharp spines are some 
compensation for the absence of the defensive pincers which Lobsters 
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and Frawns possess. They render PaHnnrus an ugly customer to 
attack and an uncomfortable mouthful to swallow. 

About the middle of the dorsal surface we find a transverse cer- 
vical groove which runs downwards and forwards on each side of the 
oarapace. 

This groove (Latin cervix , neck) marks the junction of the head 
with the thorax and is the only evidence of segmentation in the 
oarapaoe. 

Behind the transverse portion of the groove is a quadrilateral space 
known as the cardiac area because the heart lies below it. The 
grooves that mark its lateral limits are continuous in front with the 
cervical and are also continued backward to form two longitudinal 
grooves, known as the branch cardiac grooves, because ull the 
descending portion of the oarapaoe below these grooves forms & 
cover tor the branch i(e or gills and hence is known as the gill-cover 
or in Greek, branchiostegite . 

This oover is homologous with the pleura of the abdominal 
somites. 

The sterna of the cephalo-thorax are muoh more obvious in Pali- 
nurus than in the Gray- fish. Lobster or Prawn. Between the five pair 
of walking legs is seen a large triangular or shield-shaped plastron, 
with its apex pointing forward. A number ot transverse sutures show 
it is formed of the five sterna united together. On separating the foot 
jaws their three sterna are seen as a rod continuous with the apex of 
the plastron, a stout tubercle marking the points of union between its 
segments. 

The epimera of the thoracic segments form the inner wall of the 
gill chamber as a continuous delicate layer which at the dorsal limit 
of the chamber is continuous with the inner lining of the gill- 
oover. 

The wall formed by the epimera is thin and but slightly calcified 
except just above the articulation of the appendages. Above the last 
walking leg it forms a specially strong plate bearing & stout process 
in shape and fu notion resembling a shirt stud. The posterior margin 
of the oarapaoe is tucked or reflected inwards and on each side of this 
reflection is an oval buttonhole into which the tap of the epimeral 
stud buttons. 



Hist. Sac. Plata 



APPENDAGES OP MALE. 

Ifeta stoma, which has not been separate*! from IV, the l*t piir of roasilUe. 
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Were it not for this buttoning arrangement the posterior portion 
of the carapace might be tilted upwards and the gills exposed, as the 
articulating membrane between it and the first abdominal tergum is 
loose to allow of free flexion and extension. 

We have seen that the abdominal appendages are paddle-shaped in 
acoord with their function as swimming organs. The oephalo-thoracio 
appendages are formed on the same plan but with considerable 
modification in structure to adapt them for different functions. 

Without counting the eye-stalks, they are from before back- 
wards. 
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VI. 

A pair of first muxillipeds 
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VII. 

A pair of second maxillipeds 

> Foot-jaws. 

VIII. 

A pair of third maxillipeds 
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IX. 

A pair of first walking legs 
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A pair of second do. 
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A pair of third do. 
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In Plate B the appendages are indicated by these numerals. 

Remove the gill-cover of one side with stout scissors cutting from 
behind forwards a little external to the branohio-cardiac groove. 
Keep the scissors dose to the gill-cover or you may out the gills. 
Make a second vertioal cut at right angles to the first, a little behind 
the cervical groove. Count the gills and note the position in which 
they are attaohed. ¥oa will find on moving the last walking leg to 
and fro that none of the giljs are disturbed, but on moving any of 
the other walkipg lags or the second or third maxilliped. a gdl and 
also a membranous flap is moved to and fro with the limb. These 
gills as they are attached to the tags are known as fool-yills or podo- 
branchias (Greek podos, a foot ; branch ia y a gill). 

Of the other gills you will find four are attached to the epimeron 
or the inner wail of the chamber. As they are opposite the last 
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four walking legs, it is obvious they belong to tbe last four thoraoio 
segments. Tbey are oalled the side-gills or pleurobranohia (Greek 
pleuron, side). 

The remaining gills are eleven in number. The most anterior is 
attached to the membrane whioh joins the second maxilliped to the 
thorax. The other ten are attaohed in pairs to the inter-articular 
membranes of the last maxilliped and of the first four walking legs. 
B'rom their attachment they reoeive the name of “ joint-gills ” or 
arthrobranohicB (Greek ai<thros, a joint). 

Remove the thoraoio limbs one by one beginning with the hind- 
most. With the point of u knife out the artioular membrane dose to 
the basal piece of the limb so as not to remove the artlirobranoh ; 
but be oareful to remove the foot gill and leaf-like flap. When the 
artioular membrane hus been cut all round, a gentle wrenoh will 
disengage the two little pegs and sockets by whioh the limb is hinged. 

Number the limbs with n coloured pencil so that you oan reoognise 
to whioh segment each belongs. 

The second maxilliped is perhaps the most oomplete of the limbs 
and you had better study it first as a type of the whole series. 
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Like the swimming limbs, it is mad<. up of a proximal stem, the 
protopodite, consisting of ooxopodite and basipodite to the latter of 
which are attached two terminal divisions, the endopodite and exopo- 
dite. Attached to the outer surfaoe of the ooxopodite we find a new 
gtruoture, a lateral development which runs up into the gill chamber 
and bears at its extremity a gill in front and a thin membranous 
lamella behind. 
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The whole of this lateral structure, inoluding the basal oaloifiod 
podomere artioulating with the ooxopodite, the gill and the leaf or 
lamella is oalled the epipodke. The sarfaoe of the lamella and 
espeoially its margins bear a number of hairs. It is formed of a double 
layer of ohitinons ontiole. Its function is unknown bnt it may 
prevent the filaments of oontigaous gills beooming entangled. 

The basipodite is movably articulated with the ooxopodite, but 
distally it is firmly nnited with the proximal joint of the endopodite 
so that it may easily be mistaken for a portion of the latter limb- 
segment whiah is known as the ischiopodite (Greek isrhum , the hip). 
A well marked notoh at the inner margin indioates the point at 
whioh the two segments are fused. 

That this is the true homology or explanation of the structure will 
be at onoe admitted on oomparing the corresponding limb of a Cray- 
fish or Lobster in whioh there is a distinct movable articulation 
between the basipodite and ischiopodite, of whioh we have only a 
notoh left as a vestige in Palinurus. 

This ankylosis or immovable union of the basipodite and isohipodite 
is characteristic of all the thoracic limbs of Palinurus whereas in the 
Lobster we find the joint ankylosed in the great pair of oheln or 
pinoers. and in the third tnaxilliped only ; the Beoond maxilliped and 
all the walking legs have a freely movable joint between the basipodite 
and isohiopodite. To the latter is movably articulated the mer»j>odite 
(Greek meron, a thigh), the longest segment of this limb. Next 
comes a short triangular piece, the carpopoilite (Gr. karpios, wrist), 
next a propodite \pro, in front), a broad fiat segment with a ooncave 
distal margin to the centre of whioh is artioulated the terminal 
dacty'opodke (Gr. dactyion, a finger). All these podomeres of the 
endcpodite are more or less flattened to form horizontal plates, the 
inner margins of all being covered with stiff bristles or letce. 

The exopodite is a long mapy-jointed pulp-like flattened filament, of 
whioh the proximal piece is os long w all the others — about seven — 
taken together. 

We may regard a typical appendage as made np of a proximal stem 
or protopodite of two segments, ooxopodite and basipodite. The 
ooxopodite bom* laterally an epipodite with its gill and lamina. To 
the distal end of the basipodite an endopodite and exopodite are 
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attached, the latter of a variable number of segments, the endopodite 
of five, ischiopodite, meropodite, oarpopodite, propodite and daotylo- 
podite, enumerating from base to tip. 

All the appendages may be regarded as built on the same plan, 
and all their variations in appearance and function are due to one or 
more of three factors — 

1. Suppression or atrophy of a part or parts. 

2. Union or ooalescence of parts. 

3. Modification of a part or parts. 

The third maxilliped much resembles the second, but is consider- 
ably larger and stouter. The expedite is however completely sup- 
pressed, though in the Lobster and Prawn it is well developed. 

The opipodite has both gill and leaf. The basipodite is firmly 
ankylosed with the ischiopodite as in all the thoracic limbs of Pali- 
nurus, the line of union being better marked than in the second 
maxilliped by a constriction forming a complete ring. The meropo- 
dite is in this limb the longest segment. All pieces of the endopodite 
are somewhat triangular in transverse section, being less flattened 
than the second maxilliped. The apex of the triangle forms the outer 
margin of the endopodite, the base being flat and well covered with 
bristles. Tne daotylopodite is much longer than that of the seoond 
foot-jaw and is covered with hairs. 

The maxillipeds and maxilla? are all directed forward in the hori- 
zontal plane, so as to overlap one another, below the opening of the 
mouth. 

The first maxilliped is much modified. The two segments of the 
protopodite have become b**oad thin plates with an inner thin cut- 
ting edge fringed with stiff setae. The epipodite has become a thin 
membranous plate with no trace of a gill. 

The endopodite is a small oval plate, its inner margin setose. The 
exopodite is relatively very large. Its proximal joint forms more 
than half its length ; the remaining nine joints are muoh broader 
than long and together form an oval plate fringed with set», and 
twisted at the base through an angle of about 150 degrees, so that the 
anatomical inner surface looks outward. 

The walking limbs are much alike. The first is the shortest and 
stoutest. Tne aoxopodite, short and irregular in shape, bears at its 
outer dorsal angle an epipodite, the proximal portion of which is caloi- 
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fied and bears a gill and leaf. The basipodite is firmly ankylosed 
with the isohiopodite, the two together being abont. as long again as 
the coxopodite. The meropodite in this limb is the longest segment 
the oarpopodite is short, the propodite long bearing a few setae on 
the inner surface of its distal extremity. The dactylopodite forms a 
sharp claw or talon and is almost oovered with setae. 

The second leg is longer and more slender, but otherwise resembles 
the first. 

The third is the longest of the legs. There are fewer hairs on the 
propodite. On the dactylopodite the hairs form two lateral fringes. 
In the female the ventral surface of the ooxopodite close to the 
sternal articulation shows a small pin-hole which is the orifice of the 
oviduct. 

The fourth resembles the preceding. 

The fifth differs from the other legs in having no epipodite and 
consequently no gill. In the male the ventral surface of the ooxo- 
podite has a large opening for the vas deferens. The propodite is 
about the same length as the meropodite. The dactylopodite is oJaw- 
like. 



In the female, the propodite is the longest segment and the inner 

angle of its distal end is prolonged 
to form a spine against which the 
dactylopodite can be opposed so as to 
form a small pinoer or forceps. The 
dactylopodite is somewhat bifid having 
a large outer claw and a short inner one 
which forms the outer blade of t be 
forceps. 

This is the only representative i* 
Palinurus of the powerful forceps so 
characteristic of Cray-fish, Lobsters, 
Prawns and Crabs, and it is worthy of 
note that while all these Crustaceans 
have the anterior walking legs chelate, 
it Is only the posterior limb of the 
10 while 

m Iftfa* dJftUD proctw or " TUtuttb " „ « 

the wale has no traoe of forceps. 
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Thb Appendages of thb Head. 

To the parts of the antennae special names are given, the termina- 
tion “ ptuUte, 99 *>., a “ leg piece”, being changed to “ cerite 99 in Greek, 
signifying a “ horn piece 99 or feeler piece. 

In the case of the jaws the termination “ gnathite ”, Greek for 
“jaw piece”, is often used, <?.</., protognathite, souphognathite, etc. 

The second maxilla is so overlapped by the fir.4 maxilliped as to 
be almost concealed from view. It presents the appearance of two 
thin plates, the inner of which is soft and membranous, its inner 
margin fringed with hairs and divided into three serrations. The 
proximal of these represents the coxopodite, the second, the 
basipodite, and the third possibly the endopodite. The outer 
chitinous flap which lies under the cervical groove is the rapidly 
moving paddle by means of whiob water is continually baled out of 
the gill chamber. It is the epipodite probably united with the 
exopdite. Jt has received the name soaphognathite from its boat- 
shaped outline. The functions of this limb being mainly to assist in 
respiration, its masticatory portion is uncalcified, feeble and 
degenerate. 

The first maxillae are more obvious than the second in the living 
animal, being more exposed and nearer the middle line. Each 
resembles the Prince of Wales* crest in shape and is firm and well 
calcified. The middle “ plume/* the largest, is the basipodite, the 
inner, the coxopodite, both having a cutting edge set with stilt* seta*. 
The outer piece is the endopodite, an oval plate fringed with short 
soft hairs. 

In front of the maxillae and looking like another softer pair of jaw 
appendages is the metastoma (Gr. meta } behind, stoma , the mouth) 
(Plate B, fig. M), which forms a soft lip and oonsists of ono median 
and two lateral lobes, the former being strengthened by two pairs 
of small sclerites. 

Before removing the mandibles open and close them repeatedly to 
observe the points about whioh they move. Note on the cleaned 
skeleton that the lateral bulge of the carapace in front of the cervical 
groove is almost filled by the outer poiiinn of the huge mandible* 
In front of the mouth you will see a small soft flexible upper lip or 
labrum, in whioh are two small symmetrical sclerites ; above this is a 
small triangular space, part of the epUtoma ; in front of it you will 
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see two small pointed processes of the mandible meeting in the 
middle line and articulating with the epistoma by a membrane 
throughout their whole length. On the outer hinder portion of the 
mandible, diagonally opposite the pointed process, you find a large 
pointed peg, which fits into a corresponding socket at the base of the 
epimeron which is here specially strengthened and calcified. On 
examining the endoskeleton you will find this point specially sup- 
ported by stout transverse stays or apodemes, reaching from side to 
side of the cephalo-thoracic cavity. 

On the diagonal line joining this pivot with the anterior pointed 
process the mandible rotates. 

The whole of this large rounded piece is the ooxopodite. Close to 
the origin of the anterior tooth-liko process is a three-jointed palp. 
The proximal segment represents the basipodite, the distal two, the 
endopodite. This we learn from a comparative study of certain lower 
Crustacea*, in whom wo find the basal joint of the palp hearing both 
endopodite and exopodite. In the dried skeleton the calcified tendons 
of the adduoter muscles remain attached to the mandibles. 

Wo have already seen a small portion of the ventral surfaoe of the 
epistome. In front it is reflected back dorsally on itself so that the 
whole is a flattened cone which forms part of the anterior wall of 
the head. Tne epistome is homologically the sternum of the anten- 
nary somite, but in this case owing to its reflexion it forms part of the 
dorsal surface of the head. 

To understand the structure of the antenna, you should compare 
it with that of the Prawn or the Cray-fish. In these latter 
animals you at once recognise the homologue of the protopodite 
(here called the pnAocerhe from the Greek keras, a horn or feeler), 
with a short coxorerite, on the ventral surface of which is a small 
nipple-like projection perforated by an opening. This opening you 
find on dissection leads into the duot of the kidney or “ green gland.” 
Then you have an obvious ba$ic?riu> to which are articulated an 
txocerUv in the form of a scale or flat plate, very large indeed in the 
Prawn. You will readily recognise in the rest of the long feeler an 
tndcHserit* with two lurge basal segments, and a long anuulated 
terminal portion or Jta^ltum (Latin, a whip). 

In Palinurus you find no trace of the exocerite. You find a very 
long annotated feeler, sometimes a yard long, with apparently 
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only three large basal joints. The two distal belong to the 
endooerite. The first movable joint has no opening for the 
green gland. This opening you will find on each side on a 
prominent little nipple near the outer angle of the large some- 
what triangular plate in front of the epistoma. Yon find dorsally 
behind the aniennules and in front of the eye a large plate which 
you do not find in the Lobster, Cray-fish or Prawn. Hence you are 
driven to the conclusion that the coxoeerites of the two antennae are 
firmly fused together and that these two plates represent the dorsal 
and ventral surfaces of the united coxooerit-es, and therefore the first 
movable joint is the basioerite. 

Though wo have for convenience numbered the antennules as if 
they were the appendages of a somite, they really belong to the 
prostomium. Those who hold the contrary view believe the sternum 
of the “ antennularv somite” is fused with the ooxooerites of the 
antenna. The stem of the antennule, you will note, consists of three 
cylindrical segments, which therefore do not correspond to the pieces 
of the protopodite, only two in all the other appendages. 

The basal segment is the largest. There are two rows of set® on 
its inner and dorsal surfaces. At the proximal end of the dorsal 
surface is seen the auditory opening. Both filaments are annulated 
and much longer in the Indian than in the European members of the 
family. The inner filament is the longer. 

The eye-stalks or ophthalmites have each two segments movable on 
one another. They are articulated to a median oval membranous 
space whioh looks directly upwards. In this membrane are two 
small median solerites, one in front of the other behind the insertion 
of the eye-stalks. Those who claim an ophthalmic somite would oall 
these the ophthalmic sternum and tergum respectively. They are 
sometimes united to form a single piece. 

ClBOULATOBY ORGANS. 

To examine the heart and greater vessels out with stout scissors 
along the outer side of each branohio-oardiao groove. Join these 
cuts by a transverse one along the oervioal groove. Remove the 
calcified portion. Note the underlying skin spotted with red and 
yellow pigment Remove this skin carefully, and you will have 
opened into a large cavity filled with blood, the pericardial time (Gn 
peri , around, kardia , the heart). 



PALINURUS OR THE SPINY LOBSTER OF BOMBAY. 376 


In this sinus lies the heart, which will be found beating for some 
time in a recently killed animal. Its walls are thick, muscular 
and perforated by three pairs of openings, the ostia (Latin, ostium , 
a door), guarded by valves that admit the blood from the 
pericardium, but do not allow it to flow back when the heart con- 
tracts* Two of these ostia oan be seen on the dorBum of the heart, 
the others are on the lateral and ventral aspects and oan be seen 
better on further dissection. 

If desired the blood vessels may be injected with thin plaster of Paris 
coloured with Prussian blue, or carmine, inserting the nozzle of the 
syringe into one of the ostia. The injeotion should be done slowly. 

From the front of the heart a median ophthalmic artery is seen to 
run forward over the stomach to supply the ophthalmites and anterior 
part of the head. On each side of the ophthalmic is an antennary 
artery which passes forward to supply the green gland, antenna*, 
antennules, etc., of its own side. A little below and external to the 
antennary arteries are the pair of hepatic arteries whioh supply the 
digestive gland. Posteriorly the heart gives off a single large 
median vessel whioh almost immediately divides into a large dorsal 
abdominal artery whioh runs backwards above the intestine to 
supply it and the dorsal muscles, and a median sternal artery 
whioh runs directly downwards, sometimes to the right, more often 
to the left of the hind gut, to enter the sternal canal, and after 
passing through an opening in the large thoracic ganglion, divides 
into two branohes, one to run forward below the nerve cord and give 
off branches to the legs, jaws and neighbouring structures ; the other 
to run directly backward beneath the nerve cord and supply the 
abdominal appendages and ventral musoles* 

All these arteries divide in the tissues they supply into smaller and 
smaller arteries till finally they beoome capillaries (Latin, capUlares , 
hair-like) microsoopic in size. 

In the Vertebrates, as you are aware, the capillaries unite to form 
small veins, which by farther union beoome progressively larger and 
return the blood to the heart In the Crustacean this is not the case, 
the capillaries terminate by open mouths and allow the blood to pass 
into large spaces between the visoera and muscles, known as blood- 
sinuses (Latin $inus> a fold of a garment, a pouch or a bag). These 
inuses all eventually communioate with a large median longitudinal 
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passage, the sternal sinus, in which the nerve cord and the two 
branches of the sternal artery lie. In the thorax the sternal sinus 
sends a vessel to each gill, whioh runs up the outer side of the gill- 
stem as an afferent (Latin affere , to bring to) gill vessel In the gill 
the blood is only separated from the water by a thin diffusible 
membrane, so that an interchange of gases between the blood and 
the water readily takes place. Carbonic acid is given off, oxygen is 
taken in, and the purified blood is carried by an efferent (Latin effete, 
to carry away from) vessel or vein on the inner side of the gill-stem. 
The efferent veins from the twenty-one gills unite into six larger 
vessels, the branchio-perkardiac canals , whioh pour the blood into the 
pericardiac sinus, whence it enters the heart during diastole, and so 
the circulation is completed. 

The efferent and branchio-pericardiao vessels can readily be 
injected with ink from a finely pointed medicine dropper, by cutting 
across the base of a gill and injecting the inner vessel. The course 
of the circulation in these vessels may also bo demonstrated by 
blowing in air from a blow pipe. The air can be seen to bubble into 
the pericardial sinus if the sinus be filled with water. 

The General Relations of the Viscera. 

Remove the whole carapace and the terga of the abdomen with the 
underlying integument. Also the extensor muscles of the ubdomen. 

Note the alimentary canal , a straight tube near the dorsal surface 
running the whole length of the body. Throughout the greater 
portion of its length it is brownish in colour and about as thick as a 
crow-quill. In front it is much enlarged to form the stomach, whioh 
fills the greater part of the head. Below the “ cardiac area" of the 
carapaoe you find the heart , a dirty white or slightly yellowish, some- 
what translucent organ, lying dorsal and posteriorly to the stomaoh in 
the pericardial cavity . Note the dorsal abdominal artery , a trunsluoent 
tnbe running from the posterior end of the heart along the dorsal 
surface of the hind gut, also the three arteries running from the 
anterior part of the heart. 

The gonads (Gr. gone , seed or reproduction) or reproductive glands, 
lying below a thin membrane, the floor of the pericardial sinus, and 
partly covered by the heart. They vary in size and colour with the 
seasons. In the male the testes, two long white musses, joined near 
the middle by a transverse median piece. In a full grown, lusty 
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individual, they extend up on each aide of the stomaoh in front, and 
behind reach into the abdomen below and at the sides of the hind 
gut. In shape the united testes resemble an elongated H. They 
are white in color and a little irregular in outline. 

In the young female or in the adult out of the breeding season 
the ovaries are whitish in colour aud in the same position as the testes 
in the male. They also consist of two long lateral lobes joined by a 
median bridge. In the breeding season they booomo very large, 
extending into the first abdominal somite, and deepen in colour to a 
salmon shade or deep coral red. 

Tije Gkmtal Ducts. 

In the male the sperm ducts or vasa defercntia (Latin for “discharg- 
ing vessels”) are a pair of chalky- white very much convoluted tube 
arising from the lateral lobes of the testes posterior to the median 
bridge. The distal loop of eaoh is much thickened and runs forward 
some distance before turning backwards and downwards to its opening 
on the ooxopodite of the last walking leg. In the breeding season the 
terminal portion becomes of a lavender colour and greatly distended 
with the cheesy, almost solid semen, acting as a sperm receptacle. 
Its walls contain many muscular fibres and it is said to be protrusible 
through the very wide opening, after the manner of a penis. 

In the Lobster or Cray-fish there is no protrusion, but the males 
bear on the first abdominal segment appendages modified into scoops, 
which are said to shovel, as it were, the semen into its proper position. 
This is an instance of analogous functions being fulfilled by organs 
in no way homologous . 

In the female the oviducts are short thin tubes which run directly 
from the outer margins of the ovaries outwards and downwards to 
their openings on the coxopodites of the third pair of legs. To see 
the oviduct proj>erly the liver and ovary must be pressed over from 
the epimeron towards the middle line with the handle of the kuife. 
The digestive gland or he pato- pancreas, commonly called the liver, is 
a large, soft, yellow mass whioh fills up nearly all the rest of the 
oephalothoraoio cavity. 

Except the oviducts all the above organa can be seen without 
further dissection than opening the cavity as described above. 

You should also note, on each side of the stomach, the large 
adductor muscle of the mandible, the attachment of whioh to the 
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carapace yon have out Separate the mandibles from one another ; 
then with foroeps pull the out. end of the musole and observe how 
the mandibles are adducted or brought together in the middle 
lino. 

Thk Ammkntary System. 

The jaw apparatus has already been described and the student will 
have noted that the jaws are all external to the oral opening and not, 
as in the Vertebrates, inside it. 

The mandibles have been noted as enormous in size even for a 
Crustacean. Lobsters, Prawns and Crabs have large foroeps, by means 
of which they can crush and tear their food before swallowing it. 
Palinurus, not being thus gifted, has some compensation in the size 
and power of the mandibles. 

The mouth, we saw, was flanked by the mandibles and bounded 
in front by the fleshy labrum, behind by the metastoma. It opens 
into a short wide gullet or oesophagus, running nearly vertically 
upwards to enter the large gizzard or stomaoh which occupies the 
greater part of the head cavity. 

We may here remind you that in the embryo of the higher 
animals the primitive gut or alimentary oanal is lined by the inner of 
the three embryonic layers, the hypoblast or endoderm. The original 
opening into this gut beoomes completely dosed and it is only at a 
later stage that the mouth and anal openings are formed. They are 
formed by a dimpling or tucking in of ihe outer layer, the opiblast or 
tpiderm , till it meets the hypoblast, and an opening is made where they 
touch. This tuoking in or invagination is very shallow in most animals, 
much the greater portion of the digestive oanal being lined by the 
hypoblast, only a very short distance inside the lips and anus by 
epiderm. In other words, the adult oanal is mainly a development of 
the primitive gut. 

In the Arthropods, we have a striking contrast The dimples in 
front and behind, known respectively as the stomodceum (Gr. stoma, 
mouth, odaion , a passage) and proctodceum (Gr. proktos vent, anus) 
become deeper and deeper till instead of being mere pits they form 
long tubes that eventually meet the very short primitive gut or 
mestntoron (Gr. mesos, middle; enteron, gut). 

In Palinurus this mesenteron is less than a twentieth of the whole 
length of the alimentary canal. The oesophagus and stomaoh are 
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formed from the stomodaBum ; the whole of the abdominal end the 
greater part of the thoracic gut from the prootodceum. All the epider- 
mis we have yet studied in Palinurus both of the outer integument and 
of the apodemes is covered with a chitinous outiole. That lining the 
alimentary canal is no exception, and is even in ports calcified !o form 
stout teeth and plates. 

The stomach is divided into a dilated anterior or cardtac portion 
and a smaller, posterior, pyloric portion (Gr. pylorus , agate-keeper 
or durwan). In man and other Mammals the gullet enters the 
stomach just after it has passed through the diaphragm in a position 
quite close to the heart. Hence as anatomy was first studied in the 
mammals, anatomists oame to call the gullet end of the stomach the 
“ oardiao” end. Later the name was continued in this sense in de- 
scribing any stomach. I need not point out that in Palinurus the 
“ cardiac 99 end of the stomach is that furthest from the heart. 

The chitinous lining is thick. Its calcified portions are oalled 
ossicles. They support three large and two smaller teeth, which by the 
notion of the muscles attached to the ossicles crush and tear the food. 
The whole apparatus is commonly called the u gastric mill.” 

The gizzard and intestine should be removed, emptied of their 
contents and boiled for a few minutes in a solution of caustic potash or 
soda. This will remove all muscular and oonneotive tissue, leaving 
the chitinous structures only. Wash in water and open with scissors 
along the mid ventral line. 

You will notioe externally a pouch on the dorsal surfaoe, between 
the pyloric and oardiao regions. Two white T shaped calcifications will 
be seen, the legs of the Ts meeting at the bottom of the pouch. The 
oross bars of the Ts are placed transversely on tbe top of the oardiac 
and pylorio walls of the pouch respectively, they may therefore he call- 
ed the cardiac and pylorio ossicle** The tail of tbe anterior larger T is 
oalled the urocardiac ossiole (Qr. oura y a tail); of the posterior T, the 
prepyloric on account of its position. These four pieces are movably 
articulated with -one another. The prepyloric ossiole terminates 
ventrally in a strong yellow median tooth , which ourves round the 
end of the urocardiac ossicle where ihese two legs of the Ts articulate. 

From the outer ends of the transverse cardiac ossiole a pterygooar- 
diac (Ghr* ptcryx pterygo* f a wing) jowiole runs backwards and down* 

*irds on each aide along the margin of the poutfh referred to above. 
10 
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From the end of the pyloric ossicle on eaoh side runs down to meet 
the pterygooardiao another broader ossiole, the zygwardiac (Gr, zygon , 
a yoke or crossbar), the ventral portion of which appears from the 
interior of the stomach as a rough file-like surface and in front 
terminates in a large curved yellow lateral tooth 

Below the lateral tooth on eaoh side is found a small pointed tooth 
borne on an ossiole, the inner aspect of which is setose. There 
are many other ossicles or sclerites in the stomach, but the above are 
the most important. 

The transverse ossicles are acted on by muscles arising from the 
carapace in front and behind, as well os by muscles passing between 
them, which by their alternate action cause the teeth to clash 
together and again separate so as to thoroughly chew the food. 

The passage from the cardiac to the pyloric chamber is narrowed 
by lateral folds and a large tongue-like valve covered with hairs on the 
ventral floor ; further back the pylorus is narrowed to a mere three- 
rayed chink by the pushing in of its roof and the presence 
of cushions on its sides, the whole being covered with hairs through 
which only very finely chewed food can filter. With the pylorus the 
cutioular lining ends, and the food passes into the mid-gut, the only 
part of the canal lined with oells of hypoblastic origin. 

These oells are secretory in character and continuous with those 
lining the two hepatic ducts which are seen opening on the floor of 
the midgufc. Tiie large solid-looking yellow liver is in fact a tubular 
diverticulum or off-shoot of the mid-gut, which in the earliest embry- 
onic condition is only a small pouoh or tube on each side, but later 
on branahes into an immense number of short blind tubes or caeca 
(Latin, blind), which being closely packed together form the apparent- 
ly solid moss of the liver, or hepato- pancreas. The oells are of two 
kinds, liver- cells containing yellow oil globules and Jerment cells whioh 
produce the digestive secretion. 

The secretion is a slightly acid, yellowish fluid, containing many 
oil-globules, and possesses the power of — 

(a) converting proteidB into peptones, 

(i h ) turning starch into sugar, 

(v) emulsifying fats. 

The short mid-gut is followed by the straight hind-gut or procto- 
dcBurn which os already pointed out is lined with cuticle, which forms 
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a number of longitudinal ridges set with small papillae. The hind- 
got opens on the ventral snrfaoe of the telson by a longitudinal 

anus, 

Thb Excretory Organs. 

The nitrogenous waste of the body is got rid of from the blood by 
the nephridia (Gr, nephros , kidney), a pair of 44 green-glands” whose 
apertures we have already seen on the ventral side of the basal joints 
of the antennae. 

Insert a bristle into this opening, You will find it enters a delicate 
thin walled sao or bladder , into which the secreting portion, a coiled 
tube lined with epithelium, discharges. The glands are of a light 
greenish-yellow color and lie in the extreme anterior part of the 
head. The stomach should be pushed back a little to see them. 

Thb Nervous System. 

After examining the heart, alimentary canal and reproductive sys- 
tem, the gut should be cut across about its middle and each end 
turned aside. The abdominal muscles should be carefully removed, 
when the nerve cord will be exposed lying in the middle line close 
to the abdominal sterna. The thoracic portion is enclosed in the 
oentr&l canal or tunnel formed by the endophrugmal skeleton which 
should be removed by foroeps and scissors. The brain is seen in 
front of the oesophagus close to the origin of the ophthalmites. 

When compared with other arthropods the nervous system of 
Palinurus presents a very interesting study with many useful lessons 
on the subjeot of development and the origin of species. 

In the Earthworm you have seen a long nerve oord stretching 
throughout the length of the body with a small thickening in eaoh 
somite, whiob from its likeness to a knot on the cord is called a 
ganglion — Greek for a knot. You learned that this oord and its knots 
were originally a pair placed side by side, but have become enclosed 
in a common sheath so os to appear single. The miorosoope shows 
that in the worm the structure of oord and knot is much alike, bath 
containing nerve-cells and nerve fibres, but in different proportions. 

In the Arthropods we have a specialisation of structure in 
accordance with a differentiation of function. We have a series of 
ganglia which alone contain nerve cells, the function of which is to 
originate or translate nervous impulses, while in the connecting cords 
we have only nerve fibres whose function is simply to tramnUt 
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impulses. Roughly the ganglia may be compared to the receivers 
and batteries of a telegraphic apparatus, the cords, to the wires. 





Fig. 7, -Naavocs inruc or SANDaorran. 

If we take one of the lower Orustaoete snob as a Sandhopper, we 
find it has a “ brain ” or supra-ceiophageal ganglion to supply the 
organs of speoial sense in the pre-oral region, and in eaoh segment 
behind the mouth we find a double cord with double ganglia lying 
side by side in eaoh somite. 

In the higher Crustaoew we find a pair of ganglia in each seg- 
ment, but they have ooalesoed to form a median mass. The double 
ohain of oonneotives have approaohed one another in the middle 
line, but a separation oan still be seen in the oephalo-thoraoio region. 

In the Lobster we find a brain in front of the gullet ; two com- 
missural nerves pass back on eaoh side of the gullet to join a large 
ganglionio mass whioh we find is the united ganglia of the mandi- 
bular, both maxillary, and the three maxillipedary somites and 
supplies all six pair of jaws and foot-jaws with nerves. A double 
nerve oommissure runs backwards to unite five other ganglia one 
for eaoh of the posterior five somites of the thorax, and supply the 
five pair of walking legs. 

In the abdomen we find six ganglia, one for eaoh somite. The oord 
joining them requires very oareful examination to discover it is 
really a pair of strands. 
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Jn Palintiros the concentration is still farther marked. The brain 
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Fig . 9.-NBRVOU8 STATUS! of PAUKUBT78 IN MTU. 

0 * Ophthalmic nerve. 

1 * Anumnnlary 

II m. Antannary „ 

III « Mandlbakry „ 

IV to XIX «* Nerve* to Segments. 

BU m Brain. 

T - Thoracic ganglion. 
a v K m Anterior visceral nerve. 

A if » Median root of anterior visceral nerve or aiy 
go* nerve. 

a o c m Anterior (ntophageal comm l« wire. 

Loo m Cirqum aeophageal M 

poo Post-oesophageal „ 

T a c » Thoraclco abdominal M 

p v Xm Posterior visceral nerve. 

SX m Opening for eternal artery, 
s - etomtch i turMd ukk . 
a - fl« i 


ot supra oesophageal ganglia form a large two-lobed mass close 
behind the eye-stalks. It sends out three large pair of nerves, the 
Ophthalmio, the antennulary and the antennary whose course is suffi- 
ciently described by their names. Posteriorly it sends a para- 
mtophagtal (Gr. para, near, beside) commissure on eaoh side of the 
gullet to join a large elongated ganglionic mass on the floor of the 
thorax. 
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This represents eleven of the post-oral ganglia, those of the three 
jaw somites and all eight thoraoio somites united together with little 
indiontion of their raetamerio segmentation beyond the faot that the 
nerves radiate out from it to the eleven pair of appendages. There is 
a large opening in the centre of these united ganglia through which 
the sternal artery descends before it divides into its anterior and 
posterior branches. 

In the abdomen we find a ganglion for each segment, the last sup- 
plying the telson anti giving a po ‘tcrior visceral nerve to the hind-gut. 

In front, the stomach is supplied by an anterior viscer il nerve 
which arises by three roots, — a median one from the posterior 
surfaoo of the bruin, und two which arise, one on each side from the 
para-oesophageal connectives and run transversely in to meet one 
another and the median root and so form the viscera! nerve. The 
lateral roots of the nerve meeting in front of the gullet are sometimes 
oalled the anterior commissure. Behind the gullet and in front of the 
thoraoio ganglion is another transverse commissure, called the pos- 
terior. 


In 


the Crabs, which are a higher race than Palinurus, we find a 



still further oonoentration 
of the nerves, all seventeen 
post-oral ganglia being 
united into a large oentral 
mass from which the 
nerves radiate like the 
spokes of a wheel. 

In the very young Pali- 
nurus we find the nerve 
oord double and the tho- 
raoio ganglia separate, and 
it is only as development 
prooeeds that they amal- 
gamate. Later when yon 


ngl* 


study the Mosquito you will 


*10, IQ,— NJMlVOtra BV8THV 09 A CtUB. 

Som® crab* but® no hoi® In the krgts gang llou, the 
tiermi trtary pfeelcg to on* 


have a beautiful instanoo of 
a similar ooalcsoenoe of tbo 
ganglia which you oan 
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aotually see take plaoe, the separate thoracic ganglia of the larva, 
rapidly closing np and amalgamating in the pupa in the course of a 
few hours. 

We have now learned that in the oonrse of development of the 
individual Palinurus, the separate ganglia of the somites of the larva 
ooaleaoe to form the lurge ganglion of the adult. We have also seen 
that in the “ lower ” earlier or more primitive type of Crustacean 
like the Sand-hopper the ganglia of eaoh somite are separate and 
paired as is also the connecting cord. We have in the higher Lobster 
a further degree of oonoentration, the six ganglia behind the mouth 
having ooalosoed. In the Prawn, Palaemon, we have a stage inter- 
mediate between the Lobster and Palinurus, as the ganglia of the 
post-oral somites of the cephalo- thorax have all united, but the union 
is indicated by distinct indentations. Then above Palinurus we have 
•n the Crab all seventeen post-oral ganglia united into a single mass 
with praotioally no indication of metamerism though in the larva it is 
distinot. 

Now in Mr. Darwin's theory of the origin of speoies it is assumed 
that the higher types such as the Crabs have developed through past 
ages by a succession of stages through ancestors resembling or common 
to such lower animals as Palinurus, Prawn, Lobster and Sand- 
hopper. In seeking to explain the origin of any species you will be 
greatly helped by the rule of which we hove now seen an exoollent 
example, that the course of the d cel <pmenl of an individual from the egg 
through its embryonic or larval stages up to that of th- adult is an epitome 
of and furnishes a clue to the history oj the development of the species. 

The Rkpboductivb Organs. 

These have been already described with the topographical 
anatomy of the oephalo-thorax. It should be further noted that the 
gonads are hollow organs continuous with their duots. You have 
seen in the Earthworm, Frog and Rabbit types that the ova are dis- 
charged into the coelom and taken thenoe to the exterior by their duots. 

You have seen in Palinurus the body-oavity is not lined with 
epithelium as in these three types, but is continuous with the cavity of 
the blood-vessels. It is therefore not homologous with the coelom, and 
may be called the ho nmole (Gr. ituima, blood, koiloma, a oavity). 
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The homologue of the coelom in Palinurus is to be found in the 
cavity of the gonads and of the green glands. 

In some of the segmented worms, we find the nephridia utilised 
for the discharge of the generative products, ova and spermatozoa. 
It is a characteristic of ccelomate animals that both the renal and 
reproductive organs are derived from the epithelium of the coelom. 

It is therefore not surprising, when we find such distinct evi- 
dence of serial homology between the gonads and nephridia in the 
sea worms, to find a certain homology between the green glands and 
the gonads of Palinurus, such as their cavities representing the coelom 
and their ducts opening in homologous situations, the basal joints 
of appendagos. 

Development. 

The female lays an enormous number of ooral-ooloroil eggs, pro- 
bably about a lakh each season. The egg is a single large cell con- 
taining in addition to its nucleus and nucleolus a large amount of 
yolk granules. After fertilisation by the spermatozoon, segmen- 
tation commences. In many animals segmentation begins by the 
oomplete division of the cell including the yolk into two now cells. 
This is known as oomplete division. 

In Palinurus as in most Arthropods segmentation is incomplete. 
The nucleus divides and subdivides repeatedly till we have a large 
number of nuclei, the cytoplasm ami yolk not being divided up into 
oells. These nuolei all approach the surface, and later with the 
protoplasm around them give rise to a germinal layer of cells 
surrounding the yolk. This central yolk forms a number of cones 
the base of each being applied to the inner aspect of a germinal coll. 
The whole embryo is now a hollow bag, formed of a single layer 
of oells known as the blastoderm (Gr. Haste, a bud, sprout or devel- 
opment, derma , a skin or layer) its cavity stuffed with nutrient 
material. 

At one pole of the 'blastoderm an oval patch, the germinal disc is 
formed by a thickening of the layer of cells. At one end of the 
disc a pitting or dimpling takes place and gradually deepens to form 
a entail wide-mouthed pouch. This stage is known as the gastrula > 
(Latin, a little belly) and may be illustrated by pressing in one pole 
of a soft tennis ball. 
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This pouch, the primitive gut or arohenteron (Gr. arche , origin, 
primitive state, enteron , got) continues to deepen and its month to 
contract till we get a completely olosed sao. 

The cells lining the primitive gut are known as the hypoblast or 
tndoderm (Gr. hypo, under, endo y inner). The remaining cells of the 
blastoderm are the epiblast or epiderm (Gr. epi , above) from which is 
eventually developed the epidermis of the integument, of the fore-gut, 
of the hind -gut and the nerve system. A mass of cells appears between 
the hypoblast and epiblast near the blastopore, probably derived from 
the former ; from it the musoles, connective tissues, heart, vessels and 
reproductive organs are developed. It is called the mesoblast (Gr. 
mesos } middle). 

In front of the blastopore, before it closes an elevation appears 
whioh lengthens in a forward direction. This is the rudimentary 
abdomen. In front of this again a pair of flatter elevations appear 
one on each side of the middle line called the head lobes . A median 
linear depression appears on the surface of the epiblast between 
these three elevations. Near its centre the groove deepens into a 
tubular ingrowth, the stomodseum, as already described. The 
primitive hind-gut arises in a similar manner on the abdominal 
papilla. A considerable time elapses before the partitions between 
the three portions of the gut disappear. The appendages appear as 
symmetrical pairs of buds of the epiblast and mesoblast. Those of the 
antennules, antennae and mandibles appear early. The eyestalks 
appear later as outgrowths of the head lobes. 

The epiblast on each side of the median Ventral groove thiokens 
in two longitudinal strands to form the double nerve ohain, whioh 
later severs its connection with the tegumentary epiderm. 

The eggs of many Crustaoeee, for instance Penaeus, one of the 
Prawns, are hatched in an elementary stage with only the three 
anterior pair of appendages, whioh become very large and are 
used in swimming. This is known as the Nauplius stage. In 
Palinnrus as in Lobsters, Crayfish, the Prawn, Pabemon and most of 
the other Maorura (Gr. longtails) this stage is passed inside the 

Owing to the f*ot that the larvae of Palin ur us are inhabitants of 
4he open sea, the full oourse of their development has not been 

St 
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studied. Only reoently it has been recognised that the little Phyl- 
losoma (Gr. phyllon , a leaf, soma , body) is the larva of Palinurus or 
its near relatives. These larvse were formerly thought to be a 
separate genus and are popularly known as “ Glass-Grabs.” 



Fig, U.—P&YLLoaoHB. 
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Both the scientific and popular names are very descriptive, as the 
animal is extremely flattened and the greater part of its body 
consists of two large transparent disos resembling small watoh 
glasses. 

These disos represent the oarapaoe. The anterior corresponding 
to the oephalio portion, is oval or nearly ciroular and covers 
the stomaoh, liver and head appendages. The posterior is the 
thoraoio region: it oontains the heart and intestine, and bears the eight 
thoraoic appendages, whioh it is interesting to note have both 
endopodite and exopodite at this stage. In earlier specimens the 
first maxilliped and last walking leg are rudimentary. The junotion 
of the two disos is the oervioal groove in whioh the soaphognathite 
can be seen moving. 
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The eyestalks are of great length; they, the antennules, and the 
antennae are all borne on the anterior margin of the oarapace. 
You will note the gradual shifting of the position of the eyes 
from the ventral surface of the embryo in the egg to the an- 
terior margin in the phyllosome and finally to the dorsal surface 
of the adult. 

The liver can he seen through the transparent disc as a more or 
less branched diverticulum of the mid-gut. 

The abdomen is very small, and you can see six pair of small 
appendages, the pair of the first somite disappearing before the adult 
condition is reached. In most phyllosomes the posterior margin of 
the hinder disc is notched to receive the abdomen. 

The nerve cord is double ; in the specimen sketched there were 
six distinct, thoracic ganglia. The reproductive organs cannot be 
recognised. 

The phyllosome stage lasts a month or two, during which time it 
moults about four times ; at the last moult the discs exchange for a 
carapace of the adult pattern. 

The phyllosomes sketched should not as yet be definitely regarded 
as those of the species or perhaps the genus described. The 
phyllosomes of the various members of the family have not yet 
been differentiated. 
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CONTRIBUTIONS TO THE FLORA OF NORTH 
COIMBATORE. 

(FROM MATERIALS SUPPLIED BY 0. E. 0. FISCHER, I.F.8.) 

BY 

E. Blatter, b.j. 

( With a Map — Plate A.) 

Mr. C. E. C. Fisoher is known to the readers of our Journal by 
bis valuable “ Notes on the Flora of Northern Gan jam 1 ” in whioh he 
gave ns a list of over 800 indigenous plants. Early in 1905 he was 
transferred to Coimbatore. Here he made an extensive collection 
of plants in the northern part of that District and gathered notes on 
the elevation and dowering time of the single speoies. It is to be 
regretted that, in April 1907, he was called to Dehra Dun to replaoe 
temporarily Mr. Stebbing as Professor of Entomology. Before 
leaving Coimbatore, Mr. Fisoher offered me his notes, with the 
intention of giving me further materials towards the elucidation 
of the relations between flowering season and climate. I shall, with 
pleasure, make use of his notes ; but I have been considering, at 
the same time, what Hooker and Thomson complained of half a 
century ago : “ We have long deplored the defective geographical 
nomenclature adopted in almost every work treating of the Natural 
History of India, and the foot that ‘ E. Ind.' or ‘ Ind. Or.* is con- 
sidered in most oases sufficiently definite information as to the native 
place of any production found between Ceylon and Tibet, or Cabul 
and Singapore. 3 ” This important defeot has been remedied to some 
extent during the last 80 years, but, still, our information with regard 
to the exact distribution of the different speoies in India is far from 
being complete ; and it is especially the Deooan of whioh so little 
is known in this respeot that it is impossible to describe the limits and 
botanical characters of the sub-regions in a satisfactory way. 9 In 
order to contribute a little to our knowledge in this direction, I asked 
the Editors of our Journal to publish the whole, though incomplete, 

" Cf. Tot. XT, p. 687 1 Vol. XVI., p. 478. 

* J. D. Booker and Thomas Thomson t Flora Indies, Introductory Esmjt, p. t, (1166). 

* « Deooan * is taken in a very broad sense, as laid down by 3. D. Hooker in his sketch 
at the Rosa of British India, Ls., “ the whole comparatively dry elevated table-land of the 
Peninsula east at Malabar and South of the Gangatle sod Indus Plains, together with, as a 
aub-»gion, the low-lying strip at coast land extending from Orissa to TlnnereUy, known 
s the Coromandel Coast."— Cf. Imperial Uasettaer, Vol. I, new edition, p. 188. 
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catalogue of the plants of Coimbatore ; and I feel oonfidenfcthat it 
will be weloome to many botanists, and especially to those that intend 
to compile a regional Flora. Northern Coimbatore oovers a com- 
paratively small area, and besides, the notes on elevation and flower- 
ing time are, perhaps, the first contribution from that oountry. 

The history of the botanical exploration of Coimbatore can be told 
in a few words. As far as we know it has never been examined 
systematically, and if Coimbatore is mentioned sometimes in a few 
works on Indian plants as a place in which a speoies has been found, 
it was done quite incidentally. The first that paid some attention to 
the vegetation of that country is Dr. F. Buchanan 1 , a medical officer 
of the Bengal Army. In 1800 and 1801 he made, under the orders of 
the Marquis of Wellesley, a journey from Madras through the coun- 
tries of Mysore, Canara, and Malabar, “ with the express purpose/' 
as he says himself, “ of investigating the state of agriculture, arts, 
and commerce, the religion, manners, and customs, the history, natural 
and civil, and antiquities." His tour brought him also to Coim- 
batore, but only to the southern and central parts. His diary contains 
much information on the agricultural products of the country and some 
notes on its forests 2 . Similarly the “ more unknown" plants received 
his attention. “I transmitted," he says, “ a considerable number of 
seeds to Dr. Roxburgh 8 , and made a collection of descriptions and 
drawings of the more unknown plants. These last it was my inten- 
tion to have published with this work ; but the booksellers declining 
to incur the necessary expense, I have given them to my friend Dr. 
James Edward Smith 4 , who, I hope, will publish some part in his 
Exotic Botany 8 . I need hardly mention that the Herbaria of N. 
Wallich, a medical officer of the Bengal Army, and of R. Wight oi 
the Madras Medical Service, contain specimens collected in Coim- 
batore. The latter resided for a long time at Coimbatore as Superin- 

2 Cf . Stands Buchanan : A journey trod Madras through the countries of Mysore, 
Genera, end Malabar, London, 1807. 

* F, Buchanan, 1. c. Yoh II, chapters IX, X. 

* William Roxburgh, who had come out to India in the medical service of the East 
India Company, had been removed from Samutoottah to Calcutta in the autumn of 1798 
where he was in charge of the botanic garden till 1814. 

* Bir Jamas Edward Smith is known as the purchaser of the collections and library of 
Linnwus and the founder of the Unnean Society in 1788. I am not able to ascertain 
whether Roxburgh's collection of descriptions and drawings has ever been published by 
Smith. 

* F. Buchanan, 1. c. 76). 1, Introduction, p, XtVL 
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tendent of the Government Cotton plantations. In 1861, Hugh 
Cleghorn, Conservator of Forests of the Madras Presidency, published 
“ The Forests and Gardens of South India.” The hook is “ simply a 
compilation of papers, commencing with three annual reports, which 
indicate the progress of the (forest) department, and which are 
followed by a memorandum on Knmari, — an in jurious praotioe, which 
destroys vast quantities of the most valuable timber, — and by other 
memoranda bearing more or less on the subject of Indian forests. 1 ” 
On page 123, Cleghorn gives the “ Rules for the preservation of 
jungles in the District of Coimbatore ” and, later on, he adds the 
report on the Madras Exhibition of timbers and ornamental woods, 
in which we find the following relating to Coimbatore : “ The collec- 
tion from Coimbatore, Kistna Maramut supt. exhibitor, consists of 
34 specimens, about 13 inches long, with a cross seotion of 3 inches 
square. Great pains appear to have been taken in the preparation of 
these samples, and in the determination of the names. Almost all 
the trees best known and most highly valued in this part of India are 
represented in this collection. 2 ” In 1858, Cleghorn with several 
friends undertook an “ Expedition to the higher ranges of the 
Anamalai Hills ” of Coimbatore. A very instructive description of 
the tour, with speoial reference to the botanical features of the country , 
was read by Cleghorn to the Royal Society of Edinburgh, the 29th 
April 1861.9 “ The ferns of Southern India 99 by R. H. 
Beddome, Conservator of Forests of Madras, and “ The Flora Sylvatica 
of Southern India” by the same author, are well-known contributions 
to the Flora of the Madras Presidency. 

In order to understand the composition and character of the Flora, 
we now proceed to give the physical and meteorological features of the 
District. 4 Coimbatore is situated between 10° 14' and 12° 19* N. 
Lat., and 76° 35' and 78° 14' E. Long., its area being 7,860 square 
miles, It is bounded on the north by the territory of Mysore and the 
river Cauvery, on the east by the Cauvery, which divides it through- 
out its whole extent from Salem, on the south by the District of 

* Hugh Cleghorn, the Forest and Gardens of South India. London, 1661, p. XI. 

* Cleghorn, X o., p. 149. 

* Tranieotion* of the Boy. Boc. of Edlnb., Vo). XXII. 

4 Of. Fharoah * Oo. t A Gwetteer of Southern India, Madras, 1666. Madras 
District Gazetteers, Coimbatore, Vol II, Madras, 1906. H, F. Stanford : The Climate and 
Weather of India, Ceyloa and Burma, London, 1869. 
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Madura and the State of Travancore, on the west by the Nilgiris, 
Malabar. District, and the State of Cochin. The northern portion of 
the District forms an elevated table-land, separated from the Mysore 
plateau by the Biligiri-Rangan and other hill ranges. It has a 
northerly slope, and presents throughout an undulating surface, with 
an average elevation of 2,500 feet above the rest of the District. The 
Biligiri-Ttangan hills consist of a double range, with ridges rising to 
5,000 feet and more in height, one even reaching 5,973 feet. The 
two ranges are separated by a valley 4,000 feet above the sea. It is 
filled with heavy forest and high grass. From here, two passes, the 
Hassania and Burghur ghats, load into the low country. The plain is 
slightly undulating and sloping eastwards from the town of Coim- 
batore (1,431 feet above the sea) to Karur (380 feet). 1 On the 
western boundary of the District lie the Nilgiris. The most con- 
spicuous point is Lumbtan’s Peak, a narrow ridge 5,000 feet high. 
Next to these is the Anamalai range, in the southern part of the 
district. The principal rivers watering this District are the Cauvery, 
the Bhavani, the Noyil, and the Amravati. The Cauvery has its source 
near Meroara in Coorg, and after passing the Eastern Ghats, runs for 
180 miles along the eastern frontier of the District Nearly the 
whole year it supplies the neighbouring country with plenty of water 
for the purpose of cultivation by irrigation. It deposits, besides, a 
rioh fertile clay, formed from the felspar which predominates in the 
granites of the south, and intermixed with decomposed calcareous 
conglomerate. The other rivers are tributaries of the Cauvery, as are 
also the numerous jungle streams and hill watercourses, which have 
their sources generally amongst the western mountains. A great 
number of lakes or tanks, with numerous canals given off from the 
different rivers, help to inoreaae the growth of vegetation. 

The soils of the District are chiefly a rich red soil mixed with 
sand and a kind of agglutinated conglomerate, and a red soil mixed 
with gravel, the gravel consisting almost entirely of small pieces of 
quarts and small-grained granite ; sometimes it is mixed with a con- 
siderable portion of sand. These soils do not usually retain their 
moisture for a long time, and vary muoh in depth ; the underlying 
rook is nearly always granitic, and is in some places very near the 
surface, whereas in other places the soil reaches to a depth of from 20 


* Xxnptrl*) Gsucettowr, I, 
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to 25 feet. A third soil consists almost entirely of sand and gravel ; 
whereas a fourth kind, the so-called ootton-soil, is a black alluvial day 
which retains moisture for a long time, and has, besides, the power of 
absorbing moisture from the atmosphere. 

It is to be regretted that Indian Botanists, on the whole, paid very 
little attention to the relations which exist between the vegetation of 
the various regions and its edaphio conditions. The consequence is 
that we are not able, as yet, to say how the different soils influence 
and modify physically and ohemically the Floras of various areas in 
the Tropics. Kurz 1 and Brandis 2 made a start in India, but theirs 
are the only contributions in this direction as far as I know 3 . 

The climate of Coimbatore differs in many respects from that of 
the neighbouring countries. Before we are going to describe it in 
detail, we shall give a table showing the average rainfall in that part 
of the Distriot, which has been visited by Mr. Fischer. It is shown 
on the map as lying north of the line drawn from near Mettapalayam 
across the country to the boundary line between Madura and Trichino- 
poli, including also a small part of the Nilgiris with the two elevations 
marked as 4,00(f and 5,00(f ( vuie Plate A). 
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* a Knm Prelimisry roport on the forest and other vegetation of Pegu, Calcutta, 1376. 
cf. a!«o : S. Kan : Forest Flora of British Burma. 


# D * Bn***: Die Famine der Dipteroearpaoeen nod ihre geographUehe Verbreituag. 
Sitiungsbeicht d. niederrhein, GeselUch for Natanmd HcUkonde su Bonn, 1896. 

• We meet, of roursn not forget the work d<*n* by the Agrieul oral Department by 
perimenting o»» and analysing the «< ils in many parts of India, and there la no donbt that it 
will prove useful aUo lor oat purpose : bnt it has, aatnr Uy, faen carried on with special w 
ferenoe to the agricultural products only, and the results have not been applied as yet to 
tbe wUd*gro wing plant*. 

4 District Ghuettcers, Coimbatore, Vol. II, 1906, 
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Coimbatore is remarkable for the comparatively oool winds whioh 
blow across it from the west hetween May and October. The 
summer monsoon brings its rain to Malabar, and up to the range 
of hills separating that District from Coimbatore ; but there it stops, 
a oold damp wind with very little rain blowing during the monsoon 
months over the plains of Coimbatore. Thus after the hot months of 
Maroh and April, the temperature suddenly falls, and remains low till 
October. 1 The winter monsoon commonly commences about the 
middle of October. The rains then swell the rivers, and the tanks 
and low grounds of the District reoeivo their great annual supply of 
water. The end of December, when the winter monsoon rains are 
over, is the coldest season in the year, the range of the thermometer 
being from 62° to 80°, sometimes as low as 55°. 

As there are no meteorological data on temperature, humidity, and 
clouds of North Coimbatore at my disposal, I shall give a climatic 
table of the town of Coimbatore (1,348 feet above sea level). I have 
been told by Mr. Fischer that the meteorological conditions of that 
place prevail practically throughout the area east and south of the 
Bhavani river. 
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A comparison of the meteorological conditions of Coimbatore with 
the flowering season of its Flora leads ns to the same results we arrived 
at in Vol. XVII. of this Journal. The following table will show the 
flowering times of the woody as well as the herbaceous plants for 
the different months, the monthly rainfall of North Coimbatore, and 
the temperature and humidity of Coimbatore Town. 



Jan. 

Feb. 

March 

April. 

May. 

June. 

July. 

Aug. 





Flowortng time* of 
the woody plants. 

49 

43 

97 

178 

146 

118 

80 

100 

100 

179 

119 

70 

Flowering times of 
the herbaceous 
plnnts M .. 

116 

89 

69 

97 

1*8 

113 

117 

167 

100 

210 

*64 

160 

Rainfall of North 
Ooiinbatoro .. 

G’»l 

0*27 

0*59 

1*99 

8*98 

1*09 

1*80 

7*90 

4*81 

6113 

3*76 

lit 

Humidity of Coim- 
batore Town .. 

19 

07 

04 

08 

65 

71 

72 

78 

71 

75 

74 

68 

Temperature of Co- 
imbatore Town 

74 

77 

81 

83 

61 

78 

77 

77 

i 

77 | 

77 

70 

74 


Both the woody and herbaceous plants show two maxima of flower- 
ing times : the woody plants, h high maximum in the dry and warm 
month of April, and a low maximum in Ootober after a season of 
comparatively much rain; whereas the herbaceous plants have a low 
maximum in May after a small amount of rain, and a high maximum 
after the heavy ruins of the winter monsoon. 

In the subjoined catalogue the flowering season is given according 
to months. As to elevation, the lowest and highest points at which a 
certain speoies was found are usually given. In a good many cases 
only one elevation is added, which means that a plant has been seen 
at that point at one occasion only, or several times at approximately 
the same elevation. 


— 

Flowering time. 

elevation la feet. 

1. Ranunculaceoe . 

1. Clematis gouriana, Roxb 

2. „ wightiana, Wail 

3. Naravelia zeylaniea, DC. ... ... ... 

4. Thalictrum javaaicum, Blume 

5. E&nunculas difftwas, DC. »•» ... 

v 

! 11-12 
2— 3 

12 

8 

8 

illtl I 

C&vQ 00^4** 
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2. Magnoliacew . 

Miohalia mlagirica, Zenk * 

3. Anonacecc. 

Polyalthia cerasoides, B. & H. 
Goaiothttlamuft wightii, H. f. & T. 
Anona aquamoaa, L. ... ... ... 

Miliuaa indica, Leach. 

Saooopotalum tomontosum, H. f. & T. 


4. Mmi»permacea\ 

Tinospora cordifolia, Miers. 

CoccuIub rnacrooarpuft, W. & A. 
ft laurifolius, DC * 

„ villosuB, DC. 

„ le®ba, DC • Ml 

Stephanie hernandifoha, Walp. 

Citwampeloa pareira, L. 

Pachygouo ovata, Mieia 

5 . Berb$ridacecr. 

Berbern nepalonsw, Sprang. ... 

„ aristata, DC.. 

6 . Nymphczacece. 

Nyraphaea lotas, L. 

„ stellata, Willd. ... 

Nolumbium «pecioBum > Willd. 

7. Papavcracetr . 

Argemone mexicana, L. ... 

8 . Crueifercr , 

Oardamino afrioana, L. 

9 . Capptridacta. 

Gleorae monophylla, L. 

„ aapera, Koenig m 

ft fdlidA, L« ••• ... 

*, Tisooaa, L. 
ft chelidonii, L. 

GynandropsiB pentaphylla, DC. 

Maerua ovalifolia, Camb. 

Oadaba indica, Latnk. 

Capparis spinosa, L 

„ grandiflora, Wall. ... 



Elevation In feet 


8,000—5,000 


2,400— 3, GOO 
5,000 
450—1,300 
3,300—4,200 
2,500— 3, COO 


2,000—2,800 
3,600—4,500 
4,000—5,000 
COO— 2,500 
460— 700 
3,700—5,000 
2,800 - 4,000 
600—3,400 


4.000- 4,800 

4.000— 5,000 


2,000—3,500 

2,000—3,500 

2,000 


450—3,600 


5,100 


2.000- -3,600 
600—1,000 
600—2,000 
600—2,500 

1.000— 1,400 
650—1,400 
600— 800 
650—3,000 

2,900 

1,900—4,000 
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— 


Flowering time; 

I 

a 

I 

I 

37. 

9. Capparidacea — oontd. 

Capparis divaricate, Lamk. ... ... 


3-5 

1,000-3,000 

38. 

„ grandis. L. 

... 

5 

2,000 — 3,500 

39. 

„ uepiaria, L. 

... 

4— 5 

1,000—3,400 

40. 

„ horrida, L, 

... 

3. 11 

2,400 — 4,000 

41. 

Crat®va religiosa, Forsfc. ... ... 

... 

3 

600—1,300 

42. 

10. Violaceas . 

Viola serpens, Wall, (run wild) 

• •• 

5 

5.000 — 5,700 

43. 

Ionidium suffruticosum, Ging. 


l — 12 

600—3,000 

44. 

11. Bixac#*. 

Cochlospermum gossypium, DC, 

• • • 

. 

2— 3 

2,500-4,000 

45. 

Scolopia crenata, Clos. 

Ml 

6 

3,800 

46. 

Flacourfcia ramontchi, L’Herit. 

,,, 

4— 6 

3,300 — 4,200 


„ ,, var. sapid a 

Ml 

2 — 10 

3,600—4,200 

47. 

„ sepiaria, Roxb 

... 

12 

4,000 

48. 

12. Pittoiporaom . 

Pitloaporum tetr&Bpemmm. W. & A. 


9—10 

3,800—4,000 

49. 

,, floribundum, w. & A. 


r> — 12 

3,300—4,000 

50. 

13. Polygal<*c*ar. 

Polygala arillata, Ham. 


5 — 11 

6,000—5,400 

51. 

„ persicarifiefolia, DC. 


5—11 

2,000 4,800 

52. 

„ leptalea, DO. 


4 — 5 

1,800—3,900 

53. 

„ erioptera, DC. 


4*— 12 

a, 000 — 3«7G0 

54. 

„ elongate, Klein 


7 

2,000 

55. 

chinensis, L. .. 


4—10 

1 .500 — 8,600 

56. 

„ rosmarinifolia, W. & A. 


9 

4,000—5,000 

57, 

14. Caryophyllaowe. 

Cerasfciura vulgatum, L. var. glomeratum, 

i 

11 

5,000—5,700 

58. 

Thuill. 

Polycarpon locflingiae, B. and H. t, (?) 
Polycarpeea corymbose, Lamk. 

Ml 

7 

2,000 

59. 

• M 

4 — 1 

600—2.200 

60. 

15. PortulacaMtt* 

Portulaca oleracea, L 


4 — 7 ! 

1,900-3,500 


„ „ var. erecta ... 


10 

500 

61. 

„ qnadrifida, L 


5 i 

1,000-2,000 

62. 

„ suffruticosa, W. ... 


5—12 

1,000—2,000 

63* 

16. Elatinaoeos . 

Borgia ammannioides, Roxb. 

M* 

1 

1 

650 
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Flowering time. I Klemtlon In feet 


17. Byperieaceoc. 

64. Hypericum mysorenae, Heyne Mil 

65. „ japanicum, Thanh 

18. Dipterocarpaoem * 

66. Shores t&lura, Eoxb. ••• ... •••« 

19. Mahacew. 

67. Malva parviflora, L. 

68. Bids veronicwfolia, Lamk 

69. „ glatinoea. Oav . «l« •• ♦« I 

70. „ apinoaa. L. ... ... 

71. „ carpinifoUa, L. ... ... 

72. i) rhombifolia, L« ... ... ••• 

„ r var. refcusa ... ... ...I 

78. cordifolia, L. .. ... *«• *•« 

74. Ahatilon indie urn, G. Don 

75. u polyandrtun, Sohlecht. 

76. „ graveolens, W. A A. ... 

77. „* crisp um, G. Don. ... 

78. Urena lobata, L. ... 

79. „ Binuata, L 

80. Pavonia glecbomifolia, A. Rich 

81. „ eeylanica, Oav. 

82. „ odorata, Willd. 

88, Deoaaohistia crotonifolia, W. A A 

84. Hibiscus furcatufi, Roxb, ... 

85. „ raicranthus, L. 

86. „ solandra, L’Herit. m ... 

87. „ eauescens. Heyne ... 

88. „ collinua, Eoxb. 

89. „ luaarnfoliug, Willd • ... -••J 

90. „ pandurffiforrais, Burn 

91. i) vitifoliua, L. ... ... ... ... 

92. „ fioulneus, L 

88. M rugoeua, Mast. 

94* „ angoloaus, Mast, var. purpureas, 

Thw • til ♦* «YI Ml Ml ♦•*{ 

95. Thespesia macrophylla, Blume 

96. „ populnea, Corr. «* 

97. Kydia calycina, Boxb. 

98. Borabax malabaricuin, DO 

; 20. StmuUacw. 

99. Btaroulia urena. Roxb. 

100. „ guttata, Roxb. 

101. Heliotere* iaora. L. .„ 

102. Kriptena stookaii, H. f. AT 

108. * quinquelocnlaria, W. ... 

104* Helhania ineana, Heyne 


9—10 

8 

10-11 

4—11 

4—10 

6 

11 

7— 12 

5 

12 — 2 
11—12 
9—11 
10 
4—12 
6—11 

6 

4— 6 
5 

8 — 11 
1-11 
6—12 
4—10 

10 

12 

11—12 
4— 6 
12 — 2 
12 


4,600—5.900 

8,500 


2,600 — 4,000 


3.400— 4,200 
1,800—2,300 
2 t 000— 3,600 

1.000— 4,000 
8,000 - 8,600 

3.700- 4,300 

3.700- 4,800 

2.000— 3,000 

3.000— 8,500 

2.700- 6,000 
3,500 — 4,000 

900—2,600 

3.400— 4,000 

3.400— 4,000 

1 , 200 — 2,200 

2,600 

2.600 — 3,500 

3.300— 4,500 

2.000— 4,000 
900—3,000 

2.000— 4,000 

1.000— 1,800 

8.000— 3,600 

2.600— 3,400 
2,200 — 3,400 

2.300— 3,600. 
600-2,500 

4,460 

5.000 

3.000 
550—2000 

3.000 — 5,000 

2.000— 4,000 


900—3,000 

4,500-6,300 

1.900—4,000 

3.000- 4£00 

3.000— 4,500 
1,200—2,600 
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20, Sterculiaem — 

contd. 




105. 

Meloohia corchorifolia, L. 

... ... 


10—12 

106. 

Waltheria indica, L. ... 

t# • 

• « . 

4- 

-10 

107. 

Buettneria horbaoea^ Roxb. 



... 

4- 

-11 


21. Tiliacece. 





108. 

Grewia laevigata, Vahl. 



6- 

~ 8 

109. 

„ heterotricha, Mast. 




10 

110. 

„ populifolia, Vahl 

... ... 


fi. 

10 

Ill, 

„ salvifolia, Heyne 




11 

112. 

,, tilimfolia, Vahl 

... ... 

!•< 


4 

113. 

„ nilosa, Lam. 

... ... 

«•* 

6. 

10 

114. 

„ bracteata, Roth. 



4- 

- 6 

115. 

„ villosa. WiUd. ... 

... ... 


4- 

- 9 

116. 

„ abutilifolia, Juss. 



6. 

10 

117, 

„ hirsuta, Vahl. ... 

... ... 


4. 

10 


umbellifora, Bedd. Y . 
Triumfetta pilosa, Roth. 

„ rhomboidoa, Jacq 

„ rotundifolia, Lam. 

Corohorus olitorius, L, 


123. 

}t 

trilooularis, L. 



1- 8 

124. 

»» 

urticsefolius, W. & A. 


#*• 

10 

125 t 

•t 

fascicularia. Lam. ... 


• • . 

11— 1 

126. 

w 

aoutangulus, Lam ... 


• •a 

10— 1 

127. 


trideua, L 



6. 10 

128. 

Eleeocarpus serratns, L. 


• •• 

8—11 

129. 

»» 

tuberculatum, Roxb. 



3 


22. Littactcr, 

130. Litmm mysorenae, Heyne 

131. Hugonia mystax, L 

132. Erythroxylon monogynum, Roxb. 

23 f Malpightacw. 

133. Hiptoge madablota, Gaertn. ... 

24. Zygophyllacew . 

134. Tribulus terreatris, L. ... 

25 . Oeraniacea. 

135. Oxalis corniculata, L. 

136. „ acetoaella, L. (ran wild ?) 

137. „ violaoea, L. (ran wild) 

138. Biophytum sensitivam, DO. 

139. „ reinwardtii, Walp. 

140. Impatiens aoaulis, Arn. 

141. „ balsamina, L. 


5 

10 — 12 
8 — 11 
1. 9 
10 — 11 


600 — 2,800 


3,000—42,000 
900 — 1,500 

1,000—2,000 

1,000 

2.000— 4,000 
900—3,800 

1.000— 2,400 
600-2,000 

3300 — 3,800 

1,100—2,700 

1,000 

4.000— 5/>00 

3.000— 5,000 
600—1,400 
600-4,000 

1.300- 3,600 
.600 

1.300- 2,400 

1.000— 1,400 
600—1,400 

4,500—5^00 

44500 


4.800—5,600 

900—1,300 

1,500-3,600 


3,400-4,200 


4-10 600—2,000 


4 — 12 1,000—4,000 

11 5,000—5,700 

11 5,000—5,700 

6 3,700 

8—10 3,000-4,000 

8-11 4,800—5,600 

8-11. 2 3,600—5,000 
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Flowerlug time. 

20. Ruia< ',6a> . 




142, Toddalia aculeata Pers. 

• a « 


3— 9 

143, Murraya exotica, jL 

• a* 

... 

5— 8 

144, „ Koenigii, Spreng. ... 

«!• 

... 

5 

145. Clausona indioa, Oliv. 

• *. 

... 

6. 9 

146, „ willdenovii, W. A A. 

, , . 


4 

147. Limonia acidissima, L. 

... 

... 

4— 6 

148. , f alata, W. & A. 


• •• 

1— 3 

149. Atalantia monophylla, Correa 

#•« 

... 

10 

150, „ racemoaa, W. & A.... 

• •a 

... 

6 

161. „ oeylanica, Oliv. 

• •• 

taa 

f> 

152. Citrua medica, L. var. acida ... 

• •a 

• • t 

9 

153. Feronia elephantum, Correa ... 

u • 

... 


27. Simarubace'jc . 




154, Ailanthus excelaa, Boxb. 

itt 

• »« 

1 

155, Balanitea roxburghii, Planch. 

... 


3 — 5 

28. OchnacecF . 




15 6. Ochna wightiana, Wall. 

. •• 

• at 

4 

29. Bureeractfv. 




157. Boawellia aerrata, Boxb. ... 


• . . 

1 

158, Garuga pinnata, Boxb. 

... 

»»« 

3 

169. Commiphora berryi, Engl. ... 

... 


1 

160. Protium caudatam, W. A A. 

»♦. 

... 

3 

161, Canarium atrictum, Boxo. ... 


Ml 

3 

30. Meliacew . 




162. Munronia wallicliii, W, ... 

... 


5 

163, Aeadirachta indica, Joaa. ... 

... 


3. 5. 10 

164. Melia dubia, Cav. 

• H 



165. Cipadetaa frnticoea, Blume ... 

... 


4. 11 

366. Oedrela microoarpa, C, D. C.... 



2— 3 

167. Chloroxylon awiefcenia, DC. ... 



3 — 4 

31. Olacacecr. 




168, Olax aoandena, Boxb. 


*•« 

5 

169* Canajera rheedii, Gmel. ... 


•» 

4 

170. Opilia amentacoa, Roxb. 

171, Mappia foetida, Miera 



. 3—4 

... 

•*< 

, 5—8 

32, Celaitracece. ** 




172, Eoonymus crenuj&tus, Wall ... 

.. 

*« 

5. 11 

178* Pleuroatylia wightii, W. A A, 

*». 


, 12 

174* Oelaatrus paniculate, Willd, ... 



, 4—6 


Elemtlon in ton. 


600—5.000 
, - 3,500 

2,400—5,000 
4,100 

4.000 

2.000 — 4,200 
700—1,200 

. ,600—1,000 

4.800— 5.200 

4 .800 — 5 ,200 

1.000 

1.000— 3,000 


600—3,500 

1.000—3,400 


2,500—2,800 


1,500 — 3,000 

2.000 — 3,500 
450—2,000 

1.000— 4,000 

4.000— 6,000 


3,900 

450-3,000 

3.000— 3,600 

2.000— 4,000 

4.000— 5,300 
460 — 3,500 


1,100 — 3,500 
3,400 
2,600 — 4,200 
4,000—5,200 


4,800—5,300 

3,700 

2,400—4,000 
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Flowering time. 


Elention in feet. 


175. 

176. 

177. 

178. 

179. 

180. 


181. 

182. 

183. 

184. 

185. 

186. 

187. 

188. 

189. 

190. 


32. Celaatracta. — oontd. 

Gynmosporia rothiaua, W. A A. 
w heyneana, W. A A. 
„ mootana, Roxb. 
Elwodendron glaucum, Para... 
Hippooratoa obtusifolia, Roxb. 
Salacia oblonga, Wall. 

33. Rhamnacece. 

Ventilago madraspatana, Gaertn. 
Zizyphus jujuba, Lamk. 

trinervia, Roxb. ... 

„ eenoplia, Mill. 

„ xylopyrua, Willd. ... 

„ rugoia, Lamk. 

Rhamnus dahuricus, Pall. 

Soutia indioa, Brongn. 

Sageretia hamosa, Brornrn. ... 

„ oppositifolia, firongn. 

34. VUaoeai. 


204. 

205. 

206. 
207. 


208. 

209, 


... 

•••I 


Ml 

Ml 


191. Vitis qu&drangalaris, Wall. 

192. „ repena, W. A A. ... 

193. , woodrowii. Stapf. 

194. „ pallida, W. & A.... 

195. „ repanda, W. A A. 

196. „ lmneei, Wall. 

197. „ tomentoaa, Heyne 

198. „ sefcosa. Wall. 

199. „ carnona, Wall. ... 

200. „ anrioulafca, Roxb. 

201. „ pedata, Vahl. 

202. Leea aapera, Wall. 

203. „ sambuoina, Willd. 

35. i Sapindacea. 

Oardiospermum halioacabum, L. 

„ caneacena, Wall, 

Hemigyroea caneeoena, Thw— 9 
Allophylua oobbe, Blame, var eerratas 
w „ var. diitaohy* ... 

« „ var. glaber 

„ „ var. villoeug 

Sapindua laurifoliua, Vahl. var. eznarginatua! 
Dodonsea visooaa, L. ... 1 

86 . SabUiCW* 


210. Meiiosma wightii, Planch. 

211. „ arnottiana, W. 


10 

8 

11 

4—9 

3 

4 


12 

7— 10 

4 

8 — 10 

4 

3—4. 12 

5 

3—5 

11-12 

3 


6 

4 

4—5 

5 
4 
8 
8 
9 

12 

4 

4—10 

6—8 

5 


5-1 

4- 10 

3 

5— 10 

8 

8 

9 

10 

4-7 


8 

4—6 


3,000 — 8,500 
3,600- 4,000 
2,700-3,400 
1,200 —3,400 
2,000 
4,000 


2,400-3,500 

1 , 000 - 2,200 

700—2,200 

650-4,000 

2.000 — 4,000 

2.000— 5.000 
5,000 

1,200 — 4,000 
3,600-4,000 

4.000— 4,300 


500—2,200 

3,400 

3.000— 3,600 

3.000— 3,700 

2.000— 3,000 

2,000 

2.000— 3,500 

1.000— 1,600 
1,200—2,400 
8fl00 — 3,600 

3.000— 3,700 

3.000— 4,000 
4,000 


1.000 — 2,500 
l/XX)— 3,500 

1,000 

1 . 000 — 2,000 

5.000 

4.000 

5.000 

800—2,000 

500—6,000 


4,800-6,800 

4 ^ 00 - 6^00 
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Flowering time. 

Blotatlon in feofc. 





212. 

37. Anatardiaceou, 

Rhus iriyaorenaia, Heyne 


M# 

10—11 

1 .800—2 800 

213. 

Mangiiera indioa, L 


• a# 

1—2 

460— 4 t U0O 

214. 

Buchauania lanzan, Sprung. ... 

• •• 

... 

4 

2,000—4,200 

21 n. 

„ angustifolia, Roxb. 

... 


i-C, 

2,000— 3,000 

210. 

38. Legumimsir. 

a. Papilionacero. 

Rothia trifoliata, Pars. .. 



7-12 

1200—2^00 

217. 

Crotalaria biflora, L 

... 


9 — 1 1 

460- 

218. 

„ globuloHa, W. 

,,, 


1 

• 7(H) 

219. 

„ ve»titn, Baker 

... 

,,, 

11 

6,000 

220. 

„ evolvuioitlea. W. 

# , 


n 12 

2,300 — 3,700 

221. 

„ rubiginosa, Willd. ... 



0—1 1 

3,600 


„ ,, var. Hcabrolla 



i K 

5,000 


„ „ var, wightiana 


11 

3,(100 

222. 

t , lnyfloronsis, Roth ... 

... 


8-11 

a,:ioo— -i.ioo 

223. 

„ liana, Burm . 



11—12 

5,000 — .7,600 

224. 

tecta, ltoth 



15 

3.000 

225. 

„ linifolia, L. 



0. 12 

— 4,(KM) 

220. 

calvcina. Schrank. 

, . , 

. . . 

0. 9 — 10 

0, 00O—4, 200 

227. 

chinenaiH, L. 

• » • 


1 X ~ 

2,800 

228. 

„ prientleyoides, Bentli. 

„ pedunoulam, Grab. 

... 

„ 

1 H 

i 5,200 

229. 

... 

.. . 

11 

1 4 800 — 5,200 

230. 

„ re tu Ha, L. 

, , . 


j 10—1 

j 600—3,200 

231. 

„ soricea, Retz. 

... 

.. . 

1 9 

i 5,200 

232. 

„ lanata, Redd. 

... 


i ii 

| 4,000 

233, 

„ verrucosa , L. 

• »* 


7 — 11 

; 900 — 2,000 

234. 

„ aomporflorona, Vent, 


. . . 

,! 11 

j above 5000 

235, 

juncea, L 



/ 9—11 

1 wild 

i 3,000— 4.200 

230, 

„ niadurcuHis, W. 



i o 

j 5.000 

237. 

„ subperl oliata, W. ... 

... 

* • i 

, n 

! 3,700 

238. 

., fulva, Roxb 

... 

, 

10—1 

! <i00~ 2,500 

239. 

„ ramtmisaima, Roxb. 

... 

. • . 

■i 4 

, 1000 

240, 

,, medieaginea, Lamk. 

... 

... 

■! ii 

. 3200 


„ * var. neglecta 


1 i 

; i wo 

241. 

„ willdenoviana DC. 

• •• 

• •< 

! 10— 1 

j 400 — 1 .400 

242, 

„ notoiiii, W. &, A. 

••• 

• « 

| 11—12 

; (560—2 500 

243, 

„ orixensia, Rottl. ,, 

• mm 

••i 

-i i 

; 650 

244. 

laevigata, Lamk. 

mmm 

••i 

■i ii 

4.000—5.000 

245. 

quinquofoba, L. 

** » 


11—12 

, 2000 

246. 

Indigofera linifolia. Retz. 

*#• 

. . i 

10— It 

' 2 000 

247, 

„ - cordifolia, Hey no 

*•» 


io— n 

i 2,000 

248. 

„ onneapbyHa, L. ... 


»•< 

6—10 

! 800—1,400 

249* 

„ unifiora. Hamilt, 

»»* 


10 

1 600—900 

250, 

, f glabra, L, ... 

M* 


n 

900 

251 « 

„ viaooaa, Lamk, ... 

♦M 

««< 

8—1,1 

i 3 600—3 800 

252. 

,, trifoliata, L. ... 

••• 

• •< 

4-10 

; 2 600— 6.000 

258, 

„ vestita, Baker ... 


• M 

11 

; 3,400—5,000 

254, 

„ trita, L. ... .. 


• ft 1 

. 3. o. 10 

| 600—2,000 

1 



404 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY , Vol. XVUL 


Flowering tinie.j 

38. Legumimscu. — contd. 
a. Papilionaceas. — contd. 


255. 

250. 

257. 

258. 

259. 
200 . 
201 . 
202 . 

263. 

264. 
205. 
200 . 

207. 

208. 
269. 


lndigofem aubulata, Yahl. 

„ parviflora, Heyne ... 

„ endeoaphylla, Jacq. 

,, hirauta, L 

„ houer, Forsk. ... 

„ tenuifolia, Rottl. 

pedicellata. W. & A. 

„ wightii (xiali. 

„ tinotoria, L. .. ... 

„ pulchella, Itoxb. 

Psoralen corylifolia, L.... 
Mundulea auberoaa, Bentb. ... 
Topbrusia calophylla, Bcdd. ... 
„ Hontioosa, Pers. 

tinotoria, Pars. var. 

W. & A. 


intermedin J 


10 — 2 
11 — 2 
9 
9 

11 — 12 
6 
11 
7 — 11 
11 

4. 10 
1 

0—10 
0 
11 
9 — 11 


270. 

,, purpurea. Pcrs. 



3—4. 10 

271. 

villosa, PerH. 

• •• 


3—10 

272. 

„ pauoiflora, Grah.? ... 

Seabania wgyptiaca. Pern. 

eat 


11 

273. 



10 

274. 

„ aeuleata, Pera. ... 



11 

275. 

Zornia diphylla, Pera 



7—12 

276. 

Pseudartkria viacida, W. & A. 



11- 1 

277. 

Uraria kamoaa, Wall. 

■ •« 


11 

278. 

Deamodiurn pulchollum, Benth. 



10—12 

279. 

laxiflorum, DC. 

• •• 


10 

280. 

scalpe, DC. 



9— 2 

281. 

gangeticum, DC. 

o, 


1 


„ var. maculatum 


4 

282. 

„ latifolium, DC. ... 

••• 


10 

283. 

„ rufescons, DC. ... 

... 


3—5. 11 

284. 

polycarpuin, DC. 1 

?ar, tricbo- 

10—11 


caulon. 




285. 

„ parviflormn, Baker 

••• 

... 

11 

286. 

„ triflorum, DC. ... 


... 

10—1 1 

287. 

„ gyrans, DC. 



11 

288. 

Stylosauthes mucron&ta, Willd. 

• pm 


6 

289. 

Smithia gracilis, Benth. 



8 

290. 

„ pycnautha, Benth. 



11 

291. 

„ hirsuta, Dak. 

'•« 


11 

292. 

Aeschyonmene indica, L. 

Mt 

, 

11 

293. 

294. 

Pyouospora hedyaaroides. R. Br. 
Alysicat'pus monilifer, DC. ... 



6—11 

7—10 

295. 

„ longifolia, W. &. A. 


• •* 

11 

296. 

„ hamoiuH, Edgew. 



12 


„ rugosua, DC. 

• • • 


11 

297. 

„ „ var. atyracifoliua 

,, 

7 

298. 

Shu term vesfcita, W* A. A. 



12 

299. 

Dutnaaia viHosa, DC. ... 



11 

300. 

Glycine javanica, L 

• « 

•• 

11- 1 


i Elevation in feet. 


1 ,000—1,200 
3,500-4, 000 

4.000 

2.500 

2.000 
1,200 
3,400 

1.200 — 1,400 

900 

3.000— 4,500 

900 

400—2,700 

2,800 

3.000 

3.200 — 4,200 

2.000 — 4,000 

1.200— 3.000 
3.600 

350 

1 ,600—2 ,000 

1.200 — 4,400 
600—3,400 

3.500 

4.000 

2.600— 4,000 

4.000— 5,500 

600 

2.500 

3.000— 4,000 

4.000— 5.200 

4.000 

6.000 
650—3,600 

3.600— 4,800 
2,800 

5.500 
6,000 
5,300 

3.000— 4,000 

3.400 — 5,400 
2,000 

3.500 
1,000 

2.000— 3,400 
2^)00—3,400 

3 . 400 - 6.000 
5,000 

1 . 200 — 3,800 
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Flowering time, j] 

i 

*-• 

i 

a 

1 

I 

801. 

Leguminom — contd. 

a. PapilionacefiB — contd . 

Teramnus labialis, Spreug. ... 
Mucuua atropurpurea, DC. ... 



i 

n 

1,200 — 3,000 

302. 

... 

... 

12 

3,800 

303. 

Erythrina indioa, L 


... 

2 

1,200 — 1,400 

304. 

„ suberosa, Roxb. ... 

... 


5 — 8 

2,000 

305. 

Galactia tenuil'oiia, W. & A. var. lucida 


10 

3,300 


„ ft var. latifolia 

... 

... 

11 

4,900 

300. 

Butea frondoaa, Roxb. 

... 

... 

2 — 3 

2.000 — 3,000 

307, 

Cana valia stockaii, DC. ... 


... 

10—11 

1 ,000 — 2,000 

308. 

Pueraria tuborosa, DC. 


... 

4 

3,500—4,000 

m 

Phaneoluft aemie rectus, L. 

• •a 

... 

12 

3,300 

310. 

trilobuw, Ait. 

... 

... 

10—12 

400—2,500 

311. 

„ aconitifoliuB, Jaoq, 


... 

12 

600 — 2.000 

312, 

„ sublobatus, Roxb. ... 

• •• 

... 

10—11 

000— 5,000 

313. 

Olifcoria ternatca, L. 


.. 

5—10 

900—3,000 

314. 

Doliohos falcatus, Klein 

• i 

... 

5 

5,000 

315. 

Atylonia crassa, Pram 

ft* 

• M 

11 

3.000—3,500 

316. 

rugosa, W. & A. 

... 


11 

5.000—5,500 

317. 

Dunbaria forruginoa, W. & A. 

• a* 

... 

11 

3,000—3.600 

318. 

Hbynchosia rufescens, PC. ... 

... 


10 

4.000 

310. 

M auroa, DC. ... 

»!• 

• • 9 

11 

1,500 - 2.000 

320. 

Huaveolens, DC. 

... 

... 

12 

2,500— 4, 000 

321. 

,, cana, 110. 



12 

2,800 — 3,600 

32*2. 

minima, DC. 

... 


1— 3 

900 — 2,200 

323. 

„ beddomei, Baker ? 

♦ ♦ • 

• • • 

11 

4,100 

324. 

„ viscosa, DC. 


999 

12 

4,000 

325. 

deu»iflora, DC. 

... 

>«• 

12 

4,000 

326. 

Flemingia grabamiana, W. & A. 

» » • 

994 

3. 11. 

3,500 — 5,000 

327. 

„ congesta, Roxb. var. semialata... 

11 

4,000 

328. 

„ nilgiriemia, W. ... 

... 


* 11 

6,000 — 5,400 

320. 

Dalbergia latifolia, Roxb. 



8 

3,000 — 4,500 

330. 

„ rubiginoaa, Roxb. ... 



3 

3, 7(H) 

331, 

„ paniculata, Roxb* ... 

... 


4— 6 

1,300—3,000 

332. 

Pterospermura marsupium, Roxb. 

« 1 4 


4— 6 

2.500— 4,500 

333. 

Pong&mia glabra, V ent. 

« »• 


3. 11 

1,000—3,000 

334. 

Bophora glauca, Lesch. 

•• • 


4— 6 

3,500 — 4,800 

335. 

Oftlpurnea a urea, Baker 

... 


8—11 

3,800 

336. 

b. Ccesalpmeue. 

Ceasalpinia bonducella, Flem. 



6-12 

1,000 — 3,000 

387. 

„ aepiaria, Roxb* ... 

# • • 


9—12 

2,000 —5,000 

388. 

„ mitnoaoides, Lam. 

••• 


12— 4 

2,600-4,000 

339. 

Pterolobium indie um, A. Rich. 

*» • 


4-10 

1,000 — 3*600 

340. 

Parkinaonia aculeata, L. 



► 4 

1 ,000 — 2,000 

341. 

Caasia fistula, L. 

ita 


, 6— 9 

1,000—4,200 

342. 

„ oeoidentalis, L. 

•a 


, 4—10 

2,000 — 3,500 

543. 

tt tora, L. » hi M» 

... 


8 — 10 

1,000—4,000 

344, 

,, bioapsularis, L. 

Ml 


5 

3,000—4.000 

845. 

„ auriculata, L. ... ... 

... 


11— 4 

400—2,500 

346. 

„ obtusa, Roxb„.. k ... 

Ml 


i 5— 7 

600— 2,OOC 
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Flowering timeJKieTation la feet. 

Legumtnoto' — contd. 




i 

! 

b. Cfieaalpineai — conoid. 

Ml. Cassia siamea, Lam. (planted) 



7 

1 

| 1,000 — 1,400 

348. „ moutana, Heyne ... 



7—10 

, 1,000—2,500 

341). M glauca, Lain 

It* 


7 — 8 

2,000 — 4.000 

,, „ var. Buffrutioosa 

• • * 


8 

2,600 

350. M absus, L. 

... 


7 

2.000 

351, „ punula, Lam. , 



7-* 8 

2,000 

352. , f mimosoides, L. 



9 

4,000—5.400 

353, Hanlwickia binata, Hoxb. 



8 

1 ,0(10—5,000 

354. Tamarind us indica, L. 



4 — 7 

400— :s, ooo 

355. Bauhinia tomentosa, L. 



6. 11 

900—3,000 

356, „ raoomoHa, L., 



3 — 4 

j 450—3,600 

357, fl variegatn, L 



8 

j 3,800 

c. Mimoseir. 





358. Neptunia ojeracca, Lour. 


... 

12 

2,000 

353. Dicbrostachys eincroa, W. & A. 

.. 4 

... 

0. 10—11 

400 — 8.000 

360. Mimosa pudicu, L 

. • • 


1 0 — 1 2 

3,000 — 4,000 

301, „ rubicaulis, L 

... 


8— 12 

8,000 — 4,000 

362. Acacia farncsianu, Willd. (planted] 

«• 

... 

7 9 

1,200 — 2,500 

363. ,, srnna Kurz. . 



4 — 8 

460—3,400 

364. „ arabica, Willd. 

... 


7 

600 — 2 IKK) 

365. ,, leucophliua, Willd. 


Ml 

8—11 

400—4.000 

360. ,, sundra, DC. ... ... 

... 


It 

1,000—2.500 

367. „ ferruginoa, DC. 

... 


3 

1,000 

368. lntromim. Willd. 


« M 

4. 10 

41.(0-2.500 

369. ,, concirma, DC. 

• •• 


3 — 4 ! 

3,500 — 4,500 

370. „ intsia, Willd 

„ , 


6 — 8 ; 

2,000—4.000 

371. Albizzia lebbock, Be nth. 


• * ♦ 

3 1 

GOO— :t. 500 

372. „ odoratiasima, Benth, 



3— 4 

3,000— 4,000 

373. stipulata, Boiv. 

.. * 


4 ’ 

4,000 

374. „ nmara. Boiv 

«*• 


3 — 4 i 

500—4,000 

375, Pithecolobium duloe, Benth ... 


... 

1 f 

1,000— 2,000 

39*. Rome err, 

376. Itubus mohiccanus, L 



8 

5,(K)0— 55,000 

377. „ ellipticus, Smith 

... 

... 

iJ i 

4.000—5,500 

378. lasiocarpus, Smith .*• 

... 

... 

* ! 

3,500—6,000 

40. Saxifragacea\ 

379. Vahlia viscosa, Roxb.... 

••ft 


1 

I 

1 ! 

600 

380. Parnassia mysoremsiB, Heyne 

... 


8 1 

5,500 

41. Crawulacw. 





381. Bryophyllum calycimim. Salisb. 

• • 4 

••• 

8 

2,800—4,000 

382. Kalanchoe spathulata, DO.V 

»»4 

»»• 

4 

3,500 

383. „ floribtuida, W. & A. 


»*» 

3 

2,700—4.000 

384. „ bhidei, T. Cooko ... 


MU 

11— 2 

3,600-4,800 

385. „ laciniata, DO. 

• •• 

... < 

5. 12— 1 

3,400—4,000 



^ | _ j _ 
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Flowering tine. 

Elevation In feet. 

42. Drowraceai * 





386. Drosera peltata, 8m. ... ... 

A H T7~1 

•a* 

i 


5,000—5,500 


387. 

Myriophyllum intermedium, DC. 

44. Combretactas . 



11— 2 

4,000—5,000 

388. 

. Torminalia bolorica, Roxb. ... 



4 

2,300 -4,000 

880. 

, „ ohebula, Retz, 

• # • 


3 

2,500—4,300 

300. 

arjuna, Bedd. 



4 

2,000—3.600 

391. 

„ fcomenfcosa, Bedd.,.. 



4 

2,000—4.000 

! 

• , vapr, crenulata 


4 

3,700 

392. 

• lf panic ulata, Roth. 



8 — 11 

3,000—4,000 

303. 

• Anogeisaus lafcifolia, Wall. 

... 


3 

600—4,000 

304. 

Combrefcum ovalifoliutn, Roxb. 

ti • 


3 

1 ,000—2,000 

395. 

• Gyrocarpu* americanua, .Tacq. 

45. Myrtocecc. 

M * 

* 0 

1 

600—2,000 

396. 

Eugenia spicata, Lam. 

••• 


4 

4,500 

397. 

„ gardneri, Thw. 

jambolaua, Lam. 


• •• 

3 

5,000—5,400 

398. 

... 

• • » 

4 

1,000— 4,000 

399. 

Careya arboroa, Roxb. 

46. Afelafttomactae. 

• •a 

a#* 

3 

3,000—8,600 

400. 

Osbeokia oupuiarig, Don. 

#« i 


11 

5,500 

401. 

Memecylon angUBtifolium, W. ? 

• a 

... 

4— G 

2.000—3,000 

402. 

urabellatum, Burn., var. 
flora. 

47. Lythraoec b. 

rami- 

4— A 

2.800—4,200 

403. 

Ammannia penfcandra, Roxb. 

••a 

» *. 

12— 1 

700—2,000 


„ „ var. iliecebroides, Am. 

11 

4,000—6,000 

404. 

,, bacoifora, L. ... 

... 

»#• 

10—11 

1,200—4,000 

405, 

„ salicifolia, Monti. ... 


** • 

11 

700—3,600 

406. 

„ mnltiflora, Roxb. ... 



12— 1 

700—2,000 

407. 

Lawsonia inermis, L. (run wild) 

48. Onagraeea. 

... 

• M 

8 

1,400 

408. 

Fuasina repens, L. 

... 

... 

4. 12 

2,000—3,000 

409. 

„ suffrntioosa, L. ... 

•I. 

• *. 

5. 10 

2,400-4,000 

410. 

Ludwigia parviflora, Roxb- ... 

49. Samydam ». 

•** 

... 

1. 8—10 

450—2,000 

411. 

Osasaria tomentosa, Roxb. ... 

Ml 

Ml 

12—1 

2,400 
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50. Pasaijlorace <x. 

412. Paasi flora adenophv 11a, Mast. 

413. „ foetida, L. ••• ••• 

51. Cucurhitaoecc . 

414. Trichosanthes palmata, Roxb. 

415. M cucumerina, L. 

410. „ lobata, Roxb. 

417. Lagenaria vulgaris, Scringe (run wild) 

418. Luffa icgyptiaca. Mill 

410. „ aciitangula, Roxb. var. amara... 

420. Momordica charautia, L. 

421. „ dioica, Roxb. . 

422. C ucu mis trigonus, Roxb 

423. Oitrullus vulgaris, Schrad. (run wild) 

424. Coeeinea indica, W. & A 

425. Bryonia laciniosa, L 

420. Melothria perpusilla, Oogniaux 

427. „ madaraspatana, Oogniaux... 

428. „ heteropliylla, Oogniaux ... 

429. Kodrostis rostrata, Oogniaux... ... 

430. Oorallocarpus epigroa, H. f 

431. Blastania garcini, Oogniaux 

52. Begoniaceai. 

432. Begonia malabarica, Lam 

53. Caetacew. 

433. Opuntia dillenii, Haw. (run wild) ... 

54. Ficotdt<V' 


3. 8 
2—3 
11 

12 — 2 
10 

10—12 
1. 10 
8 

7—10 

7— 10 
5. 10 

8 — 12 

3 — 10 

4— 10 
8 — 8 

10 

4 

1 . 8 


1,400—4,200 

1,000 


| 800-3, (500 

5.000 — 5,500 
4,000 

2 . 000 — 4 ,000 
1 ,200 

1.000 — 4,000 
9(H) — 1,(XH> 

2,500 - 5,30(1 
650 — 2,000 
600 — 1 ,000 
800—3,600 

1.000 — 4,200 
1 ,200—4.000 

3.000— 3,500 
2,500 — 5,000 

1,100 
1,400 — 3,500 
800—1,500 


3,400—5,000 


400—4,000 


Triaritkema monogyna, L. 

„ decandra, L. 
Orygia deoumbeus, Forsk. 
Mollugo hirta, Tbunb. 

„ oppositifolia, L. 

„ pentaphylla, L. 

,, oerviana, Seringe 

Gisekia pharnaceoides, L. 

65. UmbeUtftr®. 


6. 10 
7—12 
7—10 
4—5. 10 
7—10 

5. 12 

6 

6. 10 


650—1.400 

1.200— 3,500 
450—2,000 
450—3,500 
450—2,000 

1. 200- 3, 600 
2,000 — 3,000 

600—2,000 


Hydrocotyle polyoephala, W. 

„ asiatica, L. 

Bupleurum virgafcum, W. & A* 
Pimpinella monoica, Dalz. ... 
Polyzygus tuber os us, Dalz. ... 
Com riorum sativum, L. (run wild) 


5—8 
11 — 1 
12 

8—12 

2 

12 


5,000 

600-1,600 

3,700 

3,600—4,200 

4,100 

2,000—3,000 
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Flowering time, | 
1 

lSteYation In faet. 

448. 

56. Araltoctoe. 

Heptapleurum racomowum, Bedd. 



4 — 5 

5,000—6,400 

449. 

„ venuloftum, Seem 


... 

4 — 5 

3,600 — 6,000 

450. 

57. CaprifultacecB. 

Viburnum punctatum, Ham..,, 



8—11 

4,000— 5,000 

451. 

„ corinceum, Blume.,. 

• *9 

|#t 

8 — 12 

3,700—5,000 

4 52. 

Lonicern leschenaultii, Wall. ... 

... 

... 

8-11 

3,700-4,200 

m. 

58. liubiaccce . 

Mytragyna parvifolia, Korth.,., 



4. 12 

2.8(H)— 4,000 

454. 

Wendlandia notouinna, Wall. 

... 

• • • 

3 

3,400—4,500 

455. 

Dentella repena, Forst 

«•* 

... 

1, 9 

600—1,600 

458. 

Hedyotia pmifolia,Wall. 


... 

2. 5. 11 

800 — 5,000 

457. 

Oldcnlandia eorymbosa, L. ... 



8 — 11 

050—4,000 

458. 

,, herbacea, Boxb. ... 


,, , 

7—11 

1,300—3,800 

459. 

„ urabellnta, L. 

-«« 

... 

7 

1,200—1,400 

4C>0. 

„ wightii, H. f. 


• •• 

5 — 7 

900—1,400 

401. 

dichotoma, Koen. 



10 

3,400 

482. 

aspera, DC. 



KE H 

600—2,000 

483. 

Oldenlanilia panic ulata, L. 


... 


1,300 

484. 

Anotis quadriloculam, H. f. 


„«• 

181111 

5,200 

485. 

Ophiorrhiza mungos, L. 

... 

... 

HHKI 

5,000 

488. 

Tarenna zeylonioa. Oaerfcn. 

• •• 

f>## 


1,200—3,500 

487. 

Bandia dumetorum, Lam. ... 

. . • 

IW» 

MBs! 

0(H) — 4,(HH) 

488. 

„ malabanca, Lam. 

»•» 

% # 

4 — 8 

I 2,800—4.200 

489. 

„ oandolleana, W. & A. 

... 


4—8 

2,000—3,400 

470. 

Gardenia gummifera, L. 

... 

• •a 

3— —b 

2,800— 4.200 

471. 

„ latifolia, Ail. 

... 


6 

2,800 

472. 

Knoxia corymboaa. Willd. ... 

... 


4. 8 

3,500—4,000 

473. 

„ mollis, W. & A. (?) 

... 

• •a 

5 

3.600 

474. 

„ wightianna, Kurz Wall. 


Mf ! 

5 

■1,000 

476. 

Ploctronia didyma Brand, 

... 

i 

6—11 

2,600— 4.0(H) 

478. 

„ wightii, T. Cooke 



2 

3,700—5,000 

477. 

„ parviflora, Bedd. 

... 


4—10 

400—3,800 

478. 

Vanguerm spinosa. Boxb. ... 



3 

3,400—4,000 

479, 

Ixora ©longata, Hey tie 

.. * 


3-5 

5,000— 5, 500 

480. 

M parviflora, valil 

... 


3-4 

2,500—3,500 

481. 

Pavotta indica, L 

... 

< ♦ a 

4—5 

1,200—5,000 


„ „ rar. tomentoaa, Boxb, 

a a a 

4-5. 10 

3,400—4,000 

482. 

Coffea wigfrtiana, W. & A. ... 



3—5 

1,000 

483. 

Morinda cifcrifolia, L. ... 



4 

2,600—3.000 

484. 

„ tinotorin, Boxb. 


«♦« 

4 

3,500 

485. 

„ nmbellnta, L. 

• •• 


4—9 

3,000— 4.2(H) 

488, 

Payohotria truncata, Wall, ... 


a# * 

a 

5,000—6,400 

487. 

„ ©longata, W. 


aa a 

a 

6,000—5,400 

488. 

„ bisuloata, W. & A. 


M 

9 

4,000—4,200 

489. 

Laaianthu* ciliatnu, W. 



5 

6,000—6,300 

490. 

Spormacooe ocyraoidea, Bum (?) 

... 

**» 

9-10 

3,600—5,000 

491, 

„ strict*, L. 


a* a 

8 

3,800 

492. 

^ ) hwpidftj Xi. ,,, 


• a* 

8 

3.800 

493. 

Bttbia cordifolia, L 

• •• 


8—12 

6000—6,300 
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59. Composite. 

Vernonia cinerea, Leas, 

„ authelmintioa, M^ld. 

M cinerascens, Bch 

„ indioa, Clarke 

„ arborea, Ham. 

Elephantopus ucaber, L, 

Adenostemma viscosum, Forst. 

Agoratum oonyzoidea, L 

Uiohrooophala latifolia, DC. ... 

G-rangea madaraspatana, Poir. 
Oyathoclm© lutoa. Law. 

Erigoron aRteroidos, Roxb. ... ... 

Conyza strict*, Willd. ■ ... ... 

„ rufa, Wall. 

Blumea trifoliata, DC. (?) ... 

„ wightiana, DC. !«• Ii» 

„ lacera, DC. var. glandulosa .. 

„ membranaoea, DC 

,, eriantha, DC. 

„ speetabilis, DC. 

Laggera alata, Schultz tit 

„ pterodonta, Beuth • IM «4t 

Pluchea tomentosa, DC 

Epaltes divaricata, Casa 

Rpha&ranthns mdicus, L 

Blophurispermum Bubsessile, DC. ... 

Anapbalia oblonga, DC. 

Helichrysum buddleioides, DC. ... 

Gnaphaiium indie um, L 

Vicoa nuriculata, Cass. ... ... 

„ vestita. Bonth. ... 

Pulioaria foliosa, DC. 

„ wightiana. Clarke 

Lagasca molliB, Cav 

Siegeabeokia orientals , L. ... ... 

Eclipta alba, Hassk. <«• «• ... 

Blainvillea rhomboidea, CaaL m 

Wedelia calendulaoea. Less 

„ urtictfefolia, DC 

Spilanthes acmella. L.. 

Glossooardia linearifolia Case. ... „ 

Bidens pilosa, L. 

„ „ var. bipinnata ... ... , 

Gloasogyno pinnatifida, DC. ( ran wild ) 
GaHnsoga parviflora, Cav. 

Tridax prooumbens, L 

Chrysanthellam indionm, DC. 

Artemisia parviflora, Roxb 

Gyntir* tiitida, DC. M» •.• ««« 

Emilia sonchifolia, DC. ... 

Notonia grandiflora, DC 

Senecio dalzeilii, Clarke »*. ... 


Flowcnng time. 

iwvitlon In feot. 

1 — 12 

600—3,000 

10—11 

2,000 — 4,000 

7 

1.000—2,500 

3. 9 -11 

3.000—5,000 

3 — 4 

4,000 — 5,700 

9 

3,600— 4.000 

11 — 12 

4,000—5,000 

4—5 

3,300—5,700 

7-9 

1,400 — 5.000 

7 — 12 

2,000—2,800 

1 

700 

:i. 7—9 

1.200—2,200 

10—11 

3,600—4,200 

8 

4.000 

9 

1,200 

10 

400—1,300 

12 

2,600 

12 

3.400 

1 

900 

2 — 3 

4.600—5,200 

12 — 2 

3,700—6.000 

2 

2,600—4,000 

9 

1,200 

1 

700 

12 — 4 

2,000 — 3,000 

8 — 12 

2,000—4,000 

8 — 11 

5,000 

2 

5,600 

9—12 

2,500—3,500 

3—5. 10 

600—2X100 

8 1 

2,000 

1 1 

600 —800 

1 

800—1,400 

11 

6,200 

0—12 

3,600— 1JG00 

5. 10 

1.200—5,000 

5—10 

900-4200 

10 

1,200 

4. 9 

4.000—6,000 

2. 9 

4,000—5,000 

1. 7—10 

700 2,000 

5. 11 

8,600—4,700 

4 

3,500 

8 

8,600—6,000 

1. 6—7 

600—4,000 

1—12 

500 -3,000 

6—8 

6,000 

3. 11 

3,600—5,000 

10—12 

3600—6,000 

11—1. 6 

8,900-6,600 

4—12 

1,800—4,200 

8 

5,400 
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Flowering time. 

(Notation In foot. 


CompoMta. — oontd. 





545. 

Seneoio tennifolius, Burm. ... 



9 — 12 

3,800 — 5/200 

546. 

„ edffoworthii, H. f. 



11 

5.400 

547. 

„ oandioarw, DC. 


... 

1 1 — 2 

3.800 

548. 

„ scandeus, Don. 


... 

2 

5,030 

549. 

„ oorymbosufl, Wall. ... 


... 

2 

5,000—5,700 

550. 

Tagetes orecta, L. (run wild) 


... 

9 

5.000 

551. 

Flaveria cotifcrayorba, Pors, ... 



1 1 — 2 

1 ,300 — 2.000 

552. 

Echinops echinafcus, DC. 



11 — 3 

2.000 

553. 

Cniciw iuvolucraius, DC. (run wild) 

» 9 • 

6 

4 ,800 

554. 

Tricholepis radioana, DC. 


... 

11-12 

2,400— :j,500 

655. 

Volutarella divaricata, Bonth. 



9 — 12 

1,200—4 200 

556. 

Dicoma tomentoBa, Cass. 



10—1 

4(H)- 2,000 

557. 

Ore pis japonic*, Benth. ... 



11 

4 800 

658. 

„ aoaulis, H. f 


•*T 

3—5, 11 

4,000— 6,000 

559. 

Lactuca runcinata. DC. 



11—1 

1,200—2.400 

560. 

„ remotiflora, DC. ... 



1 

850 

661. 

SonchtiH oleracous, L 



3, 9 

1,200—4.000 

562. 

„ arverwia, L 



6. 9—11 

2,700 — 4,000 

663. 

Laun&a aspleniifolia, DC. 

,, , 


7 

1,300 

564. 

,, nudicaulis, Less. ... 


... 

11 

2,100 


60. Campanula cm. 





565. 

Lobelia fcrigona, Roxb.... 

« «t 


11—3 

3,600—4.000 

666 . 

amnia, Wall .. 



6 

4,000 

567. 

„ trialata, Ham. var. lamiifolia 


11 

4,000 

668 . 

„ niootianaefolia, Reyne 

*** 


11—3 

5,000-5.800 


,, var. trichandra 


2—3 

4.8(H)- 5,300 

569. 

Cepkalostigma soliimperi, Hoohst. 



11—12 

3,400—5,000 

570. 

„ flexuoflum, H. f. 



11 

3,600—5,500 

571. 

Campanula fulgens, Wall. 

•*« 


11 

5,200 


61. Plumbaginaetw* 





572. 

Plumbago aeylanioa, L. 

... 


3—6 

2,000—4,000 


62, Primulaaeat. 





67 3. 

Auagaili# arvonsi a, L 

... 

• •9 

9—12 

8,600 — 4,200 

574. 

Centime ulus tenellus, Duby ... 

... 

• •a 

11 

4,000—5,000 


68 . Myrsinacm. 



; 


676. 

Mseaa indica, Wall. 



9—8 

3,800—5,200 

576. 

Einbolia ribes. Burm 


*•« 

4 

4,800 

677. 

„ viridiflora, SohefL ... 

*•« 

♦♦ 

2. 6. 9 

3,700-4,000 

578. 

Ardiaia pa uoi flora. Heyne 

.4. 

• •a 

5 

6.200 

579 . 

„ solanacea, Roxb. 

»*. 

••• 

4—5 

8,500-4,200 


64. 8apotacece. 





680 . 

Sidoroxylon tomentoaam, Roxb. 

«•« 

(MMN 

5 j 

5,000—6,700 


24 
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— 

Flowering tttnf. 

| 

a 

§ 

i 

« 


64. Sapotacea . — contd, 



581. 

Isonandra candolliana, W 

5 

5.000—5,300 

682. 

Bfissia latifolia, Roxb 

4 

2,600—3.200 

683. 

Mitnusops eleDgi, L 

4 

2,800 

m. 

„ hexandra, Roxb 

4 

2.700 


65. Ebenactcc. 



585. 

Maba buxi folia, Per* 

4 

2.7(H) 

686. 

Diospyros moutana, Roxb, 

3 

600 — 3.400 

587. 

„ cordifolia, Roxb 


3,800 

588. 

„ ovalifolia, W. 

6 

3,600 

689. 

„ micropbylla, Bedd. 

f> 

3,400 

590. 

„ mclanoxylou, Roxb. 

4 

2,800 


66. Styracucew. 



691. 

Sytnplocos spioata. Roxb. 

3. 8 

4,800— 5.2(H) 


67. Oleacem. 



592. 

Jasminum eambac, Ait. 

1 

1,100 

593. 

„ puboscans, Willd. 

3 

5,200 

594. 

„ ritchiei, Clarke 

10 

2,400 — 3,000 

695. 

„ wightii, Clarke 

6 

1,000 

596. 

„ rigidum, Zenk 

10 — 12. 4 

1,000—3,400 

597. 

tiichotomum, Heyno 

6 

1,500—2,700 

598. 

„ auriculatum, Vabl. ... 

4. 9 

650—3,500 

699. 

„ flexile, Vabl. 

2 

3,600— 4, 000 

600. 

Olea glaudulif era , Wall. 

5—6 i 

4,200 — 5,200 

601. 

„ dioioa, Roxb. ... 

3—4 

4,000—54500 

602. 

Ligustrum robustum, Blame 

5 

5,000 

603. 

„ roxburghii, Clarke 

5—8 

3,400—4,000 

604. 

neilgerreuae, Clarke 

8 

4,000 


„ „ var. obovata .. ...] 

12 

3,800 


68. Salvadoracece . 



606. 

Salvadora persioa, L 

1 

800—2,000 

606. 

Assima tetraoantha, Lam 

4 

800-1,500 


69. Apocynacw, 



607. 

Oarwwa oarandas, L 

2—6 

1 ,000 — 3,500 

608. 

„ apinarum, A. DC 

3—4 

8,300—4,200 


„ 1f var. hirsuta 

3—5 

8,000 — 4, BOG 

609. 

Thovetia neriifolia, Ju*w. (run wild).,. 

4—6 

2,400 — 3,600 

610. 

Loohnera pusilla, K, Schum. .. 

6—10 

460—2,700 

611. 

„ rosea, Reiohb. (run wild) 

1—12 

1,000—3,500 

612. 

Plumeria acutifolia, Poir. (run wild) 

1—12 

1,000—3,600 

613. 

Alstonia venenata, R. Br. 

4 

4,800 

614. 

Vallaris he^nei. Sprang. ... ... 

4 

2,700 

616. 

Wrightia tinctoria, R. Br. 

4 

600-3,400 
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Flowering lime. 

EJovutlon In feet. 




610. 

69. Apocynancw . — contd. 

Nerium odorum, Soland, frun wild) ... 


4 — 8 

1,400—3,400 

617. 

Ichnocarpus frutescons, Ait 


4. 9—12 

1 ,000—4,200 

618. 

70. Asclepiadacecc. 

Ilomideamua iudieufl, R. Br 


10—11 

2,400 — 3,50u 

619. 

Orypiolcpia buchanani, Rami. & Sch. 

... 

4. 12 

3,400 — 4,000 

620. 

„ grandiflora, W 

<«* 

9—11 

1,000— 2,500 

621. 

Cryptoategia grandiflora, R. Br. (run wild) 

... 

1. 9 

1,200—1 ,6)00 

622. 

Holottteimna rheedianum, Spreng. ... 

... 

8-11 

3.000—3,800 

623. 

Decalepis hamUtonii, W. & A. 

... 

4 — 6 

2,500— 3, 590 

624. 

Seoamonc eruetica. Br. 

rnmm 

4— 7 

2,000—3,500 

625. 

Oxysfcelma csoulentum, Br. ... 

... 

7 — 9 

1,200—1,300 

626. 

CalotropiM gigantea, Br. 

• •• 

1 — 12 

400—3,500 

627. 

PentatropiH microphylla, W. & A. ... 

• •a 

10— *11 

1,200—2,200 

628. 

Dsotnia exiensa, Br 

... 

4 

1,000—3,000 

629. 

Cyminchum oallialota. Ham. 

... 

8 — 11 

3,500—4.000 

630. 

Rurcostemnui brevintigma, W. & A, ... 

... 

4 — 5 

1,200 

631. 

„ brinionianum, W. & A. 

• a 

5 — 8 

3,400 

632. 

s> intermedium, Deoaiw. ,, 

.. 

7 — 11 

1,000—3,600 

633. 

Gymncma sylvcmtriH, Br 

• •• 

8 — 11 

1,000—4,000 

634. 

Tylophora faBciculata, Ham. 

... 

5 

3,600 

635. 

„ macrantha, H. f 

... 

6 

2 ,800 

636. 

„ dalzellii, H. f 

.. . 

10 

1,000—8,500 

637. 

„ asthmatioa, W. & A. 


3 7 

600—2,000 

638. 

Dregoa volubilis, Benth, ... 

... 

4— 6 

1,300— 4,000 

639. 

Hoya wightii, H. f. 


3 

6,600 

640. 

Leptodouia reticulata. W. & A. 


5 

600—1,000 

641. 

Brachyatelma maculatum, H. f. 

... 

6 

3,900 

642. 

Ceropegia juncea, Roxb 


10—11. 4 

1,200—3,000 

643. 

„ myaorenaia, W. 

... 

12 

4,000 

644. 

,, elegant Wall. 

... 

10—12 

2.000—3,600 

645. 

„ tuberoaft, Roxb 

... 

5—12 

3,000— 4.000 

646. 

, t oculata, Hook. (?) 

... 

11 

2,600 

647, 

Caralluma adscendens, Br. 


7 

1,200—1,400 

648. 

„ fimbriata, Wall 

• a * 

1. 10 

600—1,000 

649, 

Bouoeroflia orenulata, W. & A. 

• •• 

3— 8 

1,000—4,000 

650. 

71. Loganiacm. 

Buddleia asiatica, Lour. ... ... 

... 

9 

4,200 

651. 

Fagreea obovata, Wall. 

... 

5 i 

5,000-5,300 

652. 

StryohnoB nux-vomica, L. ... ... 

• •• 

3 

900—2,400 

653. 

Gardneria ovata, Wall. 

... 

5 

5,100 

654. 

72. Qentianaeen. 

Exacuxn perottetii, Giiesb 

Mff 

. 

11 

3,600-4,000 

655. 

„ bioolor, Roxb 


8—11 

4,000—5,500 

656. 

„ peduncnlafcum. L. ... 


9 

400— 600 

657. 

Enicostemma littorale, Blume ... 

Ml 

6-11 

800-2,700 

658. 

Canscora diffusa, R. Br. ... ... 

... 

1 

650 
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72. Gtntianweo' . — oontd. 

651). Cnnftoora pauoitiorn, Divlz. 11 

660. „ deciiBSrtta, Item. & Sob 11 — 12 

661. Swertia affinis, Clnrko 6 — 12 

662. ,, coryraboaa, W., var. lawii, C, B. C. 11 — 12 

663. ,, docusaata, Nim 11 

664. Limnanthoinuu] oristatiun, Orieab 


73. Roraginactw. \ 

i 


005. 

Cordia myxa, L. 

M> 


3 

666. 

„ walJichii, G. Don. 



3 

667. 

fulvoaa, W, ... 

• • • 


4 — 7 

668. 

Ehrotia lama, Box 

m 

• a 

8—10 

669. 

„ awpei-a, Roxb 

» • • 

• • 

7 — 10 

670. 

„ wightiana, Wall. 

Ml 

• a 

11 

671. 

„ buxifolia, Roxb. 

*«• 


4. 9 — 12 

672. 

Coldenia procurnbeus, L. 

• •• 


7 

673. 

Heliotropium zeylanicum, Lana. 



10—11 

674. 

„ Bupinum, L. 



9 — 1 

676. 

„ ovalifolium, Fornk. 


«• 

5—10 

676. 

„ rottleri, Lehm. ... 


aa 

5—10 

677. 

„ paniculatum, Br. 


«• 

8—10 

678. 

„ sfcrigosnm, Willd. 



5 

679. 

„ braoteatum, DC. 



5 

680. 

,, nmrifoliiim, Retz.vai 

.. wallichii 

10 

681. 

„ mdicnm, L. 

Ml 


4. 10 

682. 

„ scahrum, Betz. 



7—12 

683. 

TrichodeBma indicum, Br. ... 

• i« 


4. 12 

684. 

„ zeylanicnm, Br. 

• a • 


9—12 

685. 

Oynoglossum fnrcatum, Wall. 



4—12 

686. 

„ if var. lanceolate 


6 

687. 

„ denticulatum, A., 

74. Convolvulactft. 

DC., var. 
seylaniea. 

6 

688. 

Rivea hypocrateriformia, Chois. 

tat 


10—1 

689. 

Argyreia bracteata, Chois. 

taa 

... 

10 

690. 

„ poraacea, Chois. 

in 

... 

8 

691. 

„ lawii, Clarke [?] 

tat 

... 

4 

692. 

„ ouneata, Ker. ... 

m 

... 

4. 8-10 

693. 

Lettsomia aggregate, Roxb. 

hi 

... 

11— 12 

694. 

„ elliptiea, W. 

taa 

... 

2. 12 

695. 

„ setoea, Roxb. 


... 

11 

696. 

Ipomroa quamoelit, L. [run wild] 


... 

11—2 

697. 

ml, Roth. ... ... 


• a. 

10-2 

698. 

„ pes*tigridis, L. 

lit 

... 

10—12 

699. 

eriooarpa, Br. 
tl obsoura, Ker .. 

ta» 

... 

11 

700. 

Ml 

... 

4. 11 

701. 

sepiaria, Koen.. var. stipul&oea 

... 

1. 5 

702. 

„ beladaroboe, Roam. & Boh. 



12—4 

703. 

„ aqoatioa, Forsk. 

... 


11—1 


Elevation In toot. 


2,300 

2,300—4.000 

4,000—5,200 

3,800—4,000 

5,400 


1,100 

2,400—3.500 

1.500 — 3,600 
650—2,400 

1,000— 2,000 

1.000— 3,600 

1 .200— 4,000 

1 . 200 — 2, 000 
1,300 

1 ,200—2,000 
800- 2,000 

1.200— 1,400 
600—2.000 

1,200 

800—1,000 

850 

800—8,400 

1.200— 4,000 

2.000 — 3,500 
900—4,200 

3.500— 6,000 

4.000 
2,700 


400—1 ,200 

3.000 

3.800 

4.000 

2.000— 4,000 
2,400 

2.400- 4.000 

4.000 

3.800 

2.000— 2,500 
650—3,000 

3.400— 8 ,800 

2.000— 4,000 
800 — 1,200 

2.000 
1,200 
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Floworiag time. Rletutfoti in feet. 


74. Convalvulacett. — oontd. 


704. 

Iponuoa staph ylina, Eoetn. & Soh 

,, campanulata, L j 

1 1 — l 

1,200—4,000 

705. 

3 

10 

000 — 2 900 

700. 

„ pilosa, Sweet... . j 

2,000 

707. 

„ quinaia, Br ! 

10 

2,200 

708. 

„ palmata, Forsk .. ...j 

10 — 11 

i ,200 — 2,000 

700. 

Me uremia pontapbylla, Hallior f. (ran wild).] 

11 

3,400 

710. 

„ trident&ta, Hallier f. 

5 — H 

1 200 — 2,300 

711. 

ehryseides, Hallier f. 

12 

700—2,300 

712. 

„ emurginata, Hallier f. 

12 

2,80 ii 

713. 

Calonyction apecioauni, Chois. (run wild) 

2 

2,800 

714, 

Opormilina tuipetUum, Manso ... 

12 

2. H 00 

715. 

Convolvulus rottlcrianuH, Chois, 

11 — 1 

050 — 2,000 

7 H ». 

„ flavor, Willd 

5 

5,000 

717. 

Jncquomontia paniculata, Hallier f. 

11—12 

2,000—3,000 

718. 

15 volvulus alaiuoidOH, L. 

„ „ var. linifoliuH ... 

1 — 12 
12 

800 8,500 

3.000 


76. Solanacew. 


7 HI. 

Solatium nigrum, L. 

8 

5,100 

720. 

,, verbascifolium, L. ... 

4—;> 

2,500— 3. 500 

721. 

„ pubescent*. Willd. ... 

4* -10 

00(1 — 3,500 

722. 

„ giganteum, Jaoq. ... 

3— b 

4. <H (0—5,000 

725. 

„ wfghtii, Nees. 

12 

4.400 

724. 

„ forvmn, Swartz. ... 

5 — 8 

9(10— 4. OCX) 

725. 

mdiciim, h. . ., ... 

5 — 8 

1,200- 3,500 

720. 

„ xanlhocarpiim, Schrud. 

1 

000 

727, 

,, fcvilobatum. L. 

6. 11 

1.2(H)— 2,200 

728. 

Physalis minima, L. 

10 — 12 

('•00—3,000 

729. 

„ peruviana. L. (run wild) 

o 

5,000—5,500 

750. 

Withnnia somnifern, Dunal (run wild) 

1 

050 

751. 

Nicandra physaloides, Oaertn. frun wild) 

8—11 

2,000- 5,200 

782. 

Browallia demisstt, L. (run wild) ... 

11 

5,000—5.700 

783. 

Datura stramonium, L. 

4 — 5 

3,400-4,100 

784, 

„ fastuosa, L., var. alba, Clarke 

1 — 12 

1 ,000—3 000 


735. 

76, Serophularliwett, 

Calceolaria mexicana, Bentli. (run wild) 

6 — 8 

5,000 — 5,700 

736. 

Celflia corowiandeliana, Vakl 

1 — 3 

000—2 000 

737. 

Sutera glandulosa T Both ... 

1— -4 

j 600—2,000 

738. 

Stemodia viscosa, Boxb. .. ... 

1—5 

, 000—1,400 

739. 

Limnophila hirsuta, Bentb. ... 

1 

600 

740. 

„ aeasiliflora, Blumc 

12 

! 2.000 

741. 

„ gratioloides Br, ... 

11—1 

1 ,000—4,000 

742. 

Mouiera cuneifolia, Mich. 

1. 4. 8 

1 ,000 — 8,600 

743. 

Dopatrium junceura, Bach, -Ham. 

10 

450 

744. 

Torenia varans, Boxb 

1 

660 

746. 

Vandollia mrsuta, Benth. 

2—3 

3.600- 4,000 

746. 

„ soabra, Benth. 

6, 11 

4,000 
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Flowering timed Elevation in fwt. 


70. Scrophulariacete.—Gontd. 





ni. 

Van d cilia ore eta, Benth. ... 


aa« 

9 

5,000 

748. 

„ pedunoulata, Benth.... 



11 

5,000 

749. 

DyBanthea hysaopioides, Benth. 



1 

700 

750. 

„ pamnora, Benth. ... 


aa* 

11—1 

650—4,000 

751. 

Bonnaya veronicsefolia, Spreng. 

„ „ var. verbeurofolia 

••• 

aaa 

aaa 

5 

5 

II 

752. 

„ oppositifolia, Spreng. ... 



1 

050 

753. 

tonuifolia, Spreng. ... 

„ sp. (resembling 753) ... 

• a# 


1. 10 

450—1,300 

754. 

a** 


11—2 

450—1,300 

755. 

Scoparia dulcis, L. ... ... 

• a • 


1. 5—11 

000 — 1 ,i)00 

760. 

Buchnora hispida, Ham. 

a at 


12 

3,200 

757. 

Striga densiflora, Benth. 

• aa 


1. 0—10 

1 ,000 — 3,700 

758. 

„ lutea, Lour. .«• ... 

* • a 


1. 5 — 10 

1 ,000 — 3,000 

769. 

„ euphrasioides, Benth. . ,. 

aaa 


5 — 4 

l ,200—4 ,000 

700. 

Sopubia delphini folia, G. Don. 

a aa 


10—11 

3,500— 4,000 

701. 

„ trifida, Ham.... 

• • • 

... 

8—11 

3,000 — 4,000 

702. 

Mierargeria wightii, Benth. ... 
Pedicularis zeylanica, Benth.... 



o 

1,000 

703. 

..a 


8 

6,000 — 5,500 


77. Orobanchacew. 





704. 

JEginetia indica. Roxb. 

aa a 

... 

8 

3,900 

705. 

Orobanche cornua, LoefflL, vav. desertorum... 

1—3 

1,000—1,400 


78. Lentibulariacea’. 





700. 

Utrieularia albo-coerulea, Dalz. (? ) 


... 

2 

5,000 

707. 

„ arcuata, W. ... 

... 

... 

5 

5,000 

708. 

„ affinia, W 

... 

... 

11 

5,500 

709. 

„ coerulea, L. 

M 

. 

11 

5,500 

770. 

„ reticulata, Smith, var. uliginosa.J 

11 

4,300 

771. 

wallichiana, W. ... 


... 

2 

4,000 

772. 

„ striatula, Smith ... 

... 

... 

11 

4,800 


79. Qemerac* (e. 





773. 

^sohynanthua perottetii, A. DO. 

§•* 


8 

4,500 — 5,200 

774. 

Didymocarpua rottleriana, Wall. 

a* 

•• 

5 

3,800—4,000 

775. 

Klugia notoniana, A. DC. 

aa a 

.. 

2—6 

4,000—5,000 


80. Bignoniacea . 





776. 

Dolichandrone crispa, Seem. ... 

an 

... 

6—11 

2,000—3,000 

777. 

„ falcata, Seem. 

r aa 

... 

5— 7 

1,200—2,000 

778. 

Stereoepermum ohelonoideB, DC. 

aaa 

... 

6 

2,600—3,500 

779. 

Radermaehera xylocarpa, K. Sebum. 

... 

3-4 

3,400—4,600 


81 . Pedaliacece . 





780. 

Pedalium murex, L 

.** 

aaa 

5. 10 

800 — 1,200 

781. 

Snaamum indicum, DC. (run wild) 


aaa 

10 

600—1,200 

782. 

Martynia diandra, Glox. ... 


aa a 

8—40 

600—2,400 
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Flowering Ume. 


Elevation to feet. 


82. Acanthacea. 


783. 

Thunbergia fragrant, Roxb., var. vestita, 
Nee# 

784. 

„ hawtayneana, Wall. 

Tubiflora acaulis, O. Kuntze... 

...i 

785. 

i 

... * 

786. 

Hygropiiila angustifolm, R. Br. 

.. 

787. 

Aatoracantha longi folia, Noes 

.. 

788. 

Oalophanea nagehana, Nee* ... 


789. 

,, iittoralis. T. Anders. 


790. 

,, vagans, W. 


791. 

Ruellia prostrata. Lam. 

... 

792. 

„ patula, Jacq. ... 

... 

793. 

DHOdalacanthuH montauun, T. Anders, 
concanensie, T. Anders. 

var. 

794. 

StrobilautheH kunthianuH, T. Anders. 

... 

795. 

„ cuspidatuR, T. Andora. 

« • • 

796. 

„ eon«anguineuR, Clarke 

„ var. amomum... 

797. 

hoteioinalhiB, T. Anders. 

... 

798. 

.. pulneyenais, Clarke 

... 

799. 

„ hoynoanus, Neos 

... 

m\ 

luriduB, W 

... 

801. 

„ aspor, W. 

... 

802. 

Blepharia boorhaaviaefolia, Peis. 

... 

803. 

„ mollugimfolia, Pora. 

• m • 

804. 

Barleria prionitiR, L 

... 

805. 

„ cimpidata, Heyne 


806. 

„ buxifolia, L. 

... 

807. 

,, raysoreuBiB, Roth 

- *• 

808. 

nocti flora, L. f 

• 

809. 

„ longiflora, L. £ 

*t. 

810. 

„ tomentofta, Roth 


811. 

„ involuorata, Nees. var. elata, C. B. 

Clarke. 

812. 

„ lawii, T. Anders. ... 


813. 

„ moutana, Neea 

... 

814. 

„ grandiflora, Dalz 

» •* 

815. 

„ cristata, L 

•* • 

816. 

Crofisaudra undul ©folia, Salisb. 


817. 

Asystaflia ooromandeliana, Nees ... 

... 

818, 

„ violaooa, Dalz 


819. 

Andrographis pomioulaia, Nees ... 

... 

820. 

„ wightiana, Arn. ... 


821. 

„ lineata, Nees 

... 

822. 

eohioides, Nees 


823. 

,, rothil, Clarke ... 

»»• 

824. 

„ serpyllifolia, W. 

... 

825. 

Lepidagathis cristata, Willd. ... ... 

*•» 

826. 

. . mitia, Dak. 


827. 

„ spinosa.W 

... 

828. 

„ soariosa, Nees ... 

... 

829. 

Justicia betonioa, L. ... ... ... 

... 

830. 

„ trinervia, Yahl., var. arenaria 



4 — 10 
5—6 
5—8 

4 

11-4 
6. 12 
5. 10 
12 
1 

5- 11 
1—2 

11 

11—1 

4. 11 
10 
11 
11 
11 

3 

3 

5—12 

10—12 

1—12 

1 

5. 11 
4. 30 
1 . 6 
10 — 1 
10—11 

2 


11 — 2 
11—12 
10 
11 

4— 7 

5— 12 

6 

12 — 2 
11 

5 

6— 7 
1 . 0 
4. 11 
11 — 1 

12 

10 

11 

f>. 11 

6 


2.000 — 4,000 

3.000— 4,000 
600 — 2,000 

2,000 

1 .200 — 3,400 

2.000— 3,600 
500—1,400 

3,000 

1,300 

1 .200 — 3,200 
600 — 2,500 


5.000 — 5,800 
1,200—2,000 
3,300 — 4,000 

3.500 

5.000 

4.000 

5.000 

5.000— 5,300 

5.000 — 5,300 

1 .000— 3,000 
000 — 3,000 
600—2,000 

COO 

600—2,200 

700—1,000 

600—1,400 

650—1,500 

1 .000 — 2,000 

4.000 

5.000— 6,800 

3.000— 3,500 

1.500 
3.800 — 4,000 

1.000— 1.400 

1.200 — 3,500 

4.000 
2,400—3,000 

3.100 
3,600 

1 . 200 - 2,200 

2.000— 4,000 

2.000— 3.700 
1 ,100—2,400 

2.100 

400—600 

1.000 

600—1,000 

2,800 
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82. Acanthacw.— contd. 


Flowering time. JBlefetion in feet. 


Justicia glauca, Bottler ... 

„ glabra, Koeu. 

„ micrantha, Wall. ... 

M dilfusa, Willd., var. orbioulata 

„ simplex, Don 

„ procumbeiiR, L 

lihinacunthuM communis, Ness, var. montana. 

Kcbolium linneanum. Kura ... 

„ „ var. rotundifolia 

Kungia parviflora, Noes 
Dicliplora zevlanica, Neon ... ... ... 

Peris trnphe biealyculata, Nees 


1 — 10 
11 — 12 
4. II 


83 . Verbenacem. 

Lain tana camara, L. ... ... ... 

„ indica, Boxb... 

„ „ var. albiflora, W. 

Stachytarpheta indica. Yahl 

Lippia nodifloni, Rich. 

Priva leptoatachya. Juss 

Oallicarpa lanata. L. ... 

Teotona grand in. L. J' 

Prcmna tomeutoRu, Willd 

M witrlitiana, Scbauev ... ... 

Gmolma arborca, L. ... 

„ asiatica, L ... 

Vitrsx neguttdo, L. 

„ altissima, L. f. ... 

„ „ var. alata, Hcyne ... 

Clerodeudron inerme, Gaertn. 

„ phlomoidea, L. f. 

„ serratum, Spreng. 

„ iufortunatum, Gaertn.... 

84 . Labiate ? . 

Ooimum canuni, Hi ms... ... ... 

ft basiheura. b. ... ... 

,, „ var.purpurascens,Benth 

„ sanctum, L. 

Goniosporum prostratum, Bonfch 

Orthosipbon diffuses, Bonth 

„ tomeutosus, Benth ... 

„ „ var. glabrata ... 

Pleotranthus rivularis, W. 

„ nffghmeus, Benth. 

„ ooetsa, Ham 

,, incanus, Link. • N ... 

„ ooleoides, Benth... ... 

„ fruticosus* W 

Coleus barbatus, Benth Ml Ml 


600—1,400 
1,800—3,000 
1,000—5,200 
1.3(H)— 4,000 
3,900 
8,800 
1,500—4,000 
800 


4 

4 

5 

3 — 4 
8— 7 
1 — 8 
5— 8 
8 

3 — 8 
8 

2— 3 

4. 10 
... 4- 9 

-I 4 

4— 8 
10—12 
II- 1 

. 4. 10—11 

4. 8—11 


1.400— 3,000 

3.000 — 4,000 
1,200—4.000 
2,000. — 8,500 

8(H)— 1 ,400 
700—3.600 

4.000 — 5,000 
3.0(H)— 4,000 

2.000 — 3 500 
2,000 

3.000— 4,000 
600—2,000 
650 -3.8(H) 

2.400— 3,000 

2.400— 3.6(H) 

1.000— 2,000 
050—2,600 

3.400— 4.000 
4,000— 5.0(H) 


650—2,000 
600—1,200 
600— 1 ,200 
1,000—2,600 
3,500 
3,600 
3,800 
3,600 
3,500—3,800 

5.000 

4.000 

4.000— 4,500 

5.000 

4.000 

3.000- 3,500 
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Flower ln« time. 

Klevution in feet. 

872. 

84. Labiatm . — contd. 

Coleu® aromatious, Benth. (run wild) 


3 

3,600 

873. 

„ malabaricus, Benth. ... 


... 

11 

3,400 

874. 

„ apicatus, Benth 


• it 

8 — 11 

3,400 -3,800 

875. 

Anisochilua carnoaua, Wall. ... 


... 

10 — 12 

1,000—4,500 

876. 

„ dyaophylloides, Benth. 


... 

2 

3,800 

877. 

Hyptift fiuaveolenH, Poir. 

• •• 

... 

10 

600—2,000 

878. 

PogoBtemon parviflorus, Benth. 


... 

3 

4,700 

879. 

„ mollis, Benth. ... 


ft •» 

It 

5,100 

880. 

„ speciosua, Benth. ... 

•• • 

• ft* 

2 

5,000— 5,300 

881. 

Colebrookia oppoaitifolia, Smith 

.4. 


2 

4,000—5,000 

882. 

Scutellaria violacea, Heyne, var. 
ana 

colebrooki- 

2 

5,000—5,900 

883. 

Aniao moles ovata, Bi 

. • • 

, , 

12—4 

1,200—3,000 

884. 

malabarica, Br. 


« a* 

5. 12 

650 — 3,000 

885. 

Leueas urtiocefolia, Br, 


Ml 

8—11 

900—2,000 

886. 

„ lanata, Benth. 

• • • 

Ml 

4— 9 

3,000 — 6,000 

887. 

,, montana, Sprung. ... 

••• 

... 

6 

2,700 

888. 

,, mollisainm, Wall. 

• • * 

.a. 

11 

6,000 

889. 

biflora, Br 

• •ft 

... 

9 

2,500 

890. 

„ marrubioidc®. Deaf. ... 

... 

.a. 

11 

5,000 

891. 

stelligera, Wall. 

... 


5 

3,500—3,800 

892. 

„ eriostoma, H. f. 


„ , 

9 

5,000 

893. 

„ ciliata, Benth 

... 

• ft 

6 

4,000 

894. 

„ hirta, Spreng., var. prostrata 

... 

9 

3,700 

895. 

„ martiniceusis, Br. 


• ft ft 

10—12 

3,000—3,000 

896. 

„ wightiaua, Benth. 

, . . 

• ft* 

4 

3,300 

897. 

,, aspera, Spreng. ... 


• a 

5—7 

1,200—2,000 

898. 

„ linifolia, Spreng. 

... 

... 

3—8 

2,000—3.000 


». „ var. typica ... 

Leonoti® nepetsofolin. Br. ... 

••a 


8 

5,500 

899. 


• ft • 

10—11 

1,000—2,000 

900. 

901. 

Gomphosterama heyneanum, 
typica, Prain 

Teucrium tomontoaum, Heyne 

Wall. 

ftftft 

var. 

8 

3. 0. 11 

4,000 

4,000—5,000 

902. 

85. Nyctaginactcr, 

Bcerhaavia diffusa, L 

... 


5. 10 

600—2.000 

903. 

„ repanda, Willd. .. 

• a# 

«•« 

6—10 

1,000—3,000 

904. 

, fruticosa, Dale. (?) 


• •* 

6 

1,200 

905. 

„ vertioillata, Poir. ... 

••• 

Ml 

4—6 

1,000—2,700 

906. 

Pisonia aouleafca, L 

... 

••• 

1 

660—2,000 

907. 

86. Ploutagiwtem. 

Plantago major, L 

*»• 

i 

i 

• 

6 

4,000-6,000 

908. 

87. Amarcmthuctce. < 

Oejoaia argentea, L. ... 

«*« 


4. 9 

3,000-4,000 

909. 

„ pulchella. Ho. 



6 

4,100 

910. 

* polygonoide®, Bets. ... 

Banalia tymflora, Mo. 

•«* 

*«#' 

6—7 

650-2,000 

911. 

-—a* 

••• 

a..; 

2 

4,000 — 6,800 
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Flowering time. 

Kleration (a fret. 


87. AmararUhaeeat*— eontd. 





912. 

Allmania nodiflora, Br. 



6 

600 


„ „ var. aapera 


... 

9 

2,400 

913. 

„ albida, Br 


... 

9 

500 

914. 

Digera arvenais, Forsk. 


... 

10 

660 

915. 

Amaranthua spinosus, L. 



4 

1 ,000 — 3,000 

916. 

mangoatanua, L.,.. 


• • # 

4 

3,400 

917. 

„ viridia, L.. 


« M 

10 

1.200 


„ „ var. faaciatua 


• » • 

5 

1,200 

918. 

„ polygamus, L. ... 


... 

1 

1,300 

919. 

Pupalia atropurpurea, Mo. ... 


«# * 

4 

3,400 

920. 

„ orbicuiata, W. 


• •• 

11 

1,000 

921. 

„ lappaoea, Mou. var. velutina 

• •• 

7 — 9 

1,300 

922. 

Psilotrichum calceolafcum, Mo. 


... 

9 

2,600 


var. tomentosa 

• « « 

7 

1,200 

923. 

Notbosserua brachiata, W. ... 


Ml 

7 — 12 

2,000—2,700 

924. 

JErna, javanioa, Jnse 

. • . 


1. 5. 11 

600—1,400 

925. 

monsonia, Mart. 

... 


12 

600 — 2,000 

926. 

Achyranthes aspera, L., var. rubro-fusca 

##• 

6 

2,000— 3,000 


„ „ L., var. porphyristachya 

11 

3,400 

927. 

„ bidentata, Blume ... 


... 

11 

6,000-5,200 

928. 

Alternantbera Besailis, Br. 



3—4. 7. 12 

2,000—4,000 


88. Chtnopodiacem . 





929. 

Ckenopodium album, L. 

• •• 

• •a 

10 

1,200 

930. 

„ ambro»ioide», L. ... 

... 

fl 

5. 9 — 10 

1,200—3,600 

931. 

Basella rubra, L, 



4. 8 — 10 

2,000—3,600 


89. Polygonacece . 





932. 

Polygonum plebejum, Br., var. elegans 


4 

2,000 — 3,600 

933. 

„ tomentosum, Willd. 

««• 


9 — 12 

1,200 — 3,600 

934. 

„ gkbrrnn, Willd. ... 

••• 


6. 10 

460—2,800 

935. 

„ lanigerum, Br. 



9 

4,000 

936. 

„ gtagninum, Ham. ... 

.»» 

Ml 

10 

1,200 

937. 

„ flaccidum, Meissu. 


,,, 

2-4,10 — 11 

3,600-5,000 


90. Arittohehiaceat . 





938. 

Ariatolochia braoteata, Betz. 


,*, 

10 

850 

939, 

„ indica, L. ... 

••• 


10 — 1 

600—3,000 


91. Piperaotc r. 





940. 

Piper hyraenophyllum, Mi. ... 


«,* 

5 

3,700 

941. 

Peperomia dindigulenme, Mi,... 

• •• 

... 

12 

4,200 

942. 

,, portnlaeoides, A. Dietr. 

var. 




courtftlleruiii 

••• 


12 

4200 


92. Lauraetce, 





943. 

Oryptocarya gtockaii, 


••• 

2 

6200—6,400 
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I Flowering time. 'Elevation in fret. 


92. Laurace<x,~~ contd. 

944. Citmamouium zeylanicum, Breyn. 

945. „ perrofctetii, Meiwm. 

946. Mackilus macrantha, Nee» ... 

947. Alaeodaphne aeraecarpi folia, Nees 

948. Lifcseea tomentosa, Heyne 

949. ,, ligcmtrina, Nees 

950. „ zeylamca, C. & F. Nees 

951. Casaytha fUiformis, h 

93. Elceagttacew. 

952. Elceagnus latifolia, L. 

94. Loranthacea \ 


953. Loranthua hookeriamia, W. & A. 

954. „ obtuaatua, Wall 

955. „ acurrula, L. 

956. „ fcoraentoaus, Heyne 

957. „ bracteatus, Heyne .* 

958. „ cuneatua, Heyne ... 

959. „ longiflorus, Dear 

„ „ var. falcata 

M „ var. aranlexifolia 

„ f , var. puDeaoena 

-960. „ loniceruidea, L. ... 

961. „ capitellatua, W. & A. 

962. Viacum monoictun, Roxb. ... .. 

963. „ verruculosuro, W 

964. „ orientate, Willd. ... .♦ 

965. „ capitellaturo, 8m 

966. „ ramoaiaaimum, Wall. 

967. „ an^ulatum, Heyne 

968. „ articulatum. Burin 

„ „ var. dichotoma 

95. Santalacem . 

969. Santaium album, L 

970. Oayris arborea. Wall 

96. Balanophoraceir. 

971* Balanophora indica, Wall 

97. Eiqiihorbiacttt. 


972. Euphorbia criitata, Heyne 

973. Euphorbia linearifolia, Both 

974. „ hypericifolia, L . 

„ „ var. bracteolaris 

„ t , var. parviflora 


2 

3 

3 

12 — 3 
6 — 11 
11—12 
2. 6. 9 — 11 
11 


3,500 

5.000 — 5,500 

4.000 — 5,200 

4.000 — 5,200 
5,500 — 5,000 

3,400 
j 4,000 — 5,000 

5.000— 5,500 


8-12 3,500 — 5,000 


12 — 3 

6 

8-11 
4. 8. 11 

3— 6. 11 

6. 9 

4 — 5. 10 
4. 11 

5 

11 

6 . 11 

5. 9 
5 

12 

4 

6. 11 

4 

5 
4 

11 


4. 8. 11 
1 
8 
1 


3,600 — 5,000 
5,000 
2,000—4,000 

2.500— 4,000 

2.000 — 4,000 
2,700—5.000 

1.200— 4,000 
600—2,000 

5.000 

4.000 

3.500— 5,000 

3.500 — 4,200 

1,200 

3,400—3,600 

2,800 

2.200— 4,000 

1.000 

2,800—5.000 

2.000— 3,500 
3,800 


800 — 4,300 
3,400- 5,200 


5,100 — 5,800 


2,800—3,500 

600—1,400 

600—2,000 

J800 

1,300 
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Flowering time. Bientlon In feet* 


97. Euphorbi acm .—con t d . 

975. Euphorbia pilulifera, L. 

970. „ rosea, Retz. 

977. „ eorngioloides, Boias. 

978. „ miorophyUa, Heyne 

979. „ thymifolia, Burn. 

980. „ tirucalli, L. 

981. „ antiquorum, L. ... 

982. tortilis, Bottler .. 

983. „ fusiformiR, Ham. ... 

984. „ rothiana, Sprang. 

985. Bridelia refcusa, Spreng. 

980, Phyllanthus longipes, Mucll. ... 

987. „ suberosus, W. ... 

988. „ raticulatus, Poir. 

989. „ emblica, L. ... 

990. „ polyphyllus, Willd. 

991. „ maderaspatensis, L. 

992. „ niruri, L. 

993. „ Himplex, Betz. ... 

994. . „ debili#, Ham. 

995. „ wightianus, Muell. 

996. GJoohidion zeylanicuro, A. Jush. 

997. „ neilgherrense, W.... 

998. „ malabaricum, Bedd. 

999. „ velutinum, W. 

1000. Flueggia miorocarpa, Blume... 

1001. „ loucopyrua, Willd. ... 

1002. Bischofia javauica, Blume ... 

1003. Jatropha glandulifera, Roxb... 

1004. „ heterophylla, Heyne 

1005. „ gosaypifolia, L. ... 

1006. „ wightiaua, Muell 

1007. „ curoas, L 

1008. Croton aromatic us, L 

1009. Givotia rottleriformis, Griff. ... 

1010. Ohrozophora plicata, A. Jura. 

1011. Claoxylon merourialia, Thw, ... 

1012. Acalypha paniculata, Mil |l Ml 

1013. „ fruticosa, Forek. ... 

1014. ,, alnifolia, Klein. ... 

1015. „ indica, L. Ml • •• # 

1016. „ brachyatachya, Horn. 

1017. fallax, Muell 

1018. „ oiliata, Forak. 

1019. Trewia nudiflora, L 

1020. Mallotus barbatua, Muell ... 

1021. „ walkerae, H. f. ... 

1022. „ philippmen»ia, Muell. 

1023. Horaonoia riparia, Lour. 

1024. Gelonium lanoeolatum, Willd. 

1025. Tragia Involucrata, L,„. 

„ „ var, angustifolia 


6 — 9. 12 
4 

3.11 

4 

1. 4 
3 

5, 10 — 12 
12 — 1 
12 — 1 
11 

6. 12 
4 — 0 

5 

3 

4 

5 

4 

6 — 8 

2 — 3 
10 

4 — 6 

5 
1 

4. 10 
3 

3 — 5 
7— t 

10 

6—10 
4. 10 
1.4. 10 
9 — 1 
11 
10 

11 — 12 
1 
5 

5 

3—4. 10 

6 ' 
3. 6 

4 

11 


600 

800 

4.000 
450—2,000 

2.000 

1.000— 3,000 

1.000 — 2,000 

1.000— 2,500 
3,400 

4.000 — 5,200 

3.000— 4,000 

5.000— 5,300 
3,400—4.000 

850—3,300 
2,500—4,500 
2,600—3,600 
800 — 3,400 

1.200- 3,400 

900 

2,600—3,600 

4,000 

4.000 

5.000— 5,600 
4,500 
3,600 

3.000— 4,000 
600—2,700 

4.000— 5,000 

1.000 — 1,500 
2,800—3,200 

600 

1.000 

1.200- 3,600 
4,700 

3.000— 4,000 
650—2,300 

600 

I 3,000-4,000 

1.000— 3,000 
400-2,000 
800—2,000 

4,000 

600 

1.000— 5,000 
600—1,600 

6.000— 5,300 

5.000— 5,300 
3,500 — 6,000 

1 . 200 - 2,000 

1.000— 3,500 

3.000— 4,000 
4,000 
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Flowering time. Eteratton In feet. 


97. Euphorbiac*(B,—Gontdi, 

1026. Tragia cannabina, L. 5.10 — 11 800 — 2,200 

1027. Exooecaria cronulata, W. .. 6. 9 4,000—4,200 

1028. i, robuata, H, f. ... 3 3,600 

1029. Sebaatiana chamaelea, Muell 4. 8—10 1,500—3,500 

98. Urficaeeas . 

1030. Holoptelea integrifolia, Planch. ♦ 1. 5 600 — 3,500 

1031. Oeltia tetrandra, Eoxb. 2 4,200 

1032. Trema oriental is, Blume ... .. - 4. 12 3,400 — 4,000 

1038. Btreblus asper, Lour. .. 3 600 — 3,000 

1034. Plecoapennura spinosurn, Trecul, ... ... 6 2,600 — 4,200 

1035. Fictw gibbosa, Blume, var. parasitica, Koen... 12 3,000 — 4,000 

1036. „ dalhousiffi, Miq. [?] 

1036. a# „ bengalenais, L. ... ... 3 — 4 400—8,000 

1037. „ mysorensis, Heyne ... ... 3 — 4 2,000—3,600 

1088. „ tomentosa, Buxb. ... 6 2,000 — 3,000 

1039. „ beujamina, L ... 4 2,000 — 4,000 

1040. „ religiosa, L. ... ... 4 400—4,000 

1041. „ arnottiana, Mig. 4 3,500 

1042. „ infectoria, Boxb 5 — 6 3,500 — 4,100 

1043. „ heterophylla, L. f ... 10 .660 

1044. „ glomerata, Eoxb. ... 4. 10 2,000 — 5,600 

1045. Girardinna heterophylla, Dene, ... 11 — 12 4,000—6,300 

1046. Pilea trinervia, W. 8—11 6,000—5,300 

1047. ArtooarpuB integrifolia, L ... 1 — 2 4,000—5,300 

1048. Pouxoleia indica, Gaud. 8 3,600 

„ „ var. tetraptera 11 1,200 

1049. „ auric ulata, W 12 2,000 

1050. „ pentandra, Benn. 11 3,600 

1051 „ wightii, Benn. ... ... 8 5,500 

1052. „ bennettiana, W 8 5,000 

1053. Debregeasia velutina, Gand 8 4,500—5,200 

99. Salicactat. 

1054* Salix tetrasperma, Boxb * •«» ... ... 11—12 1,200—4.200 

100. Eydrocharidaew. 

1056. Blyxa roxbnnrhii, Rich 12 3,800 

1066. Ottetia allantoides, Fen. ... ... ... 10—1 1,200—3,800 

101. Btirmatmiaeacs. 

1067* Barmanuia ccelestiB, Don . ... ... »«#| 11 5,400 

102. OrchUlaciOk 

1068. Oberonia verticillata, W • H. IM ...I 11 5,300 

1060, „ brunouuma, W # ... «*«[ 12 6,000 

1060. M lindleyana, W. (?) •«. ... 2 5,000—5,300 
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102, Orehidacmr- oontd* 

Deudrobium aqueum, Lindl. ... 

Oirrhopetalum thomsoni, H. f. 

Paobystoma senile, Reichb. ... 

Luisia teretifolia, Gaud. 

Vanda parviflora, Lindl. ••• 

„ spathulata, Bpreng. ... 

„ roxburghii, Br. 

Diplocen train recurvum, Lindl* 

Vanilla wightiana, Lindl. ... 

Anaeotochilufi elatus, Lindl. ... 

Spiranthes australis, Lindl. ... 

Zeuxino longilabris, Beufch. ... 

Habenaria barbata, W. 

„ gibsoni, H. f. 

„ longicornu, Lindl. 

„ platypbylla, Sprung. 

„ plantaginea, Lindl. 

„ longicaloarata, A. Rioh. 
„ viridiflora. Br. 

„ „ var. dalzellii 

Satyrium nepalense, Don 

103. Scitaminaceat. 


5.000 

5.000 — 5,200 

6.000 

3,500—4,000 

3,400 

2,900 

2,000 

4,100 

2,700—3,000 

5.000 — 5,500 

5.200 

4.200 

3.600— 4.200 

5.000 

5.500 

2.500 
2,400—3,800 

3.600 — 4,800 

4.000 

4.000 — 5,000 
4,800—5,500 


Globba bulbifera, Roxb 

Curcuma neilgherrensis, W. .. 

,, montana, Rose . 

Hedychium coronarium. Koen., var. ftavescens 
» „ „ var. maxima. 

Canna indica, L., var. orientals (run wild),.. 

104. Hatmodoraotm* 

Ophiopogon intermedium, Don 
Sanseviera roxburghiana, Sohult. ... 


1,000—3,000 


105. AmarylUdcum . 

1088. Curouligo orebioides, Gaertn. 

1089. Orinnm asiatioum, L 

1090. „ ensifolium, Roxb. .. 

1091. „ latifolium, L 

1092. Pancratium parvnm, Dal*. .. 


3,400—5.000 

3,600 

860 

3^00—5,000 

5,200 


106. Diotcortacm. 

1093. Dioscorea d©mona, Roxb. ... 

1094. „ tomentosa, Heyne ... 

1095. „ oppositifolia, L. ... 

1096. „ nummularia, Lam.... 


1.000— 3,500 
2,600—4,000 

3.000— 5,000 
3,600 
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Flowering time* | Elemlon in leei. 


1097. 

107. LUiacea . 

Smilax aspera, L 

... 


9 

4,500—5.300 

1098. 

„ prolifera, Roxb. 

• a* 

„ 

2 

3,600—5,000 

1099. 

Asparagus raoemoaus, Willd.... 
Chlorophytum attenuatum, Baker 

. # * 


4. 9 

3,000 — 4,200 

1100. 


• •a 

8 

3,400 

1101. 

Urginea wightiuna, H. f. ... 

Soillft indica, Baker 


• at 

3 

1,000 

1102. 

• • • 

• a • 

4 — 10 

500—5,200 

1103. 

Lilium neilgherrcnse, W. 

• a# 

aaa' 

8—11 

5,000—5,500 

1104. 

Iphigenia indica, Kunth 

Gflonosa superba, L 

» * • 

... 

2. 8—10 

500—5,000 

1105. 


... 

6 — 10 

500—4,000 

1106. 

108. Ponlederiacecc. 

Monochoria vaginalis, Presl. ... 

... 

,, 

7. 12 

2,000—3,400 

1107. 

109. Commelinacecp . 

Gommelina nudiflora, L. 



11 

4,000 

1108. 

, , hasskarlii, Clarke (?) 

*•» 

... 

11 

5,000 

1109. 

„ benghalensis, L, ... 

. . . 

... 

10—11 

650—1,400 

1110. 

forskalii, Vahl 


... 

8 

3,700 

1111. 

,, clavata, Clarke ... 

• • • 

• aa 

il 

5,000 

1112. 

„ obliqua, Ham. ... 

... 

... 

10 

1,000—1,400 

1113. 

„ albescens, Hassk. ... 

... 

• •• 

5 

3,600 

1114. 

„ ensifolia, Br. 


... 

5 

3,800 

1115. 

Aneilema spiratum, Br. ... 

• •a 


11 

4,000 

1116. 

„ nudiflorum, Br. ... 

• aa 


3 

5,100 

1117. 

„ vaginatum, Br. 



10 

2,000 — 3,500 

1118. 

„ panioulatura. Wall. 

• •• 

... 

11 

4,600—5,200 

1119. 

Cyanotis papilionacea, Schult. f. 

• aa 

... 

10 

800 

1120. 

crista ta, Schult. f. ... 

• •a 

... 

10—11 

650—5,000 

1121. 

„ arachnoidea, Clarke 


tt . 

8 — 11 

3,800—5,200 

1122. 

„ pilosa, Schult, f. ... 

a aa 

... 

1 4 — 6 

3,300—3,800 

1123, 

„ villosa, Schult f. ... 

• ** 


| 11 

5,000 

1124. 

„ fasoioulata, Schult. f . (?) 

««• 

... 

11 

3,800 

1125. 

„ axillaris, Roem. A Soh. 


••• 

10—1 

650—3,400 

1126. 

110. Palmacece . 

Phoenix aoaulis, Ham 

• aa 


12 

3,000—5,000 

1127. 

„ humilis. Boyle 

• aa 


12 

3,000—5,000 

1128. 

Calamus rotang, L 

aaa 


3 

5,000-5,800 

1129. 

111. Pandanaeta. 

Pandanus fascioularis, Lam. ... 


... 

6. 10 

1^00— 3,900 

1130. 

112. Typhacew* 

Typha angustata, Chaub. St Bory. 

aa a 


6 

1,000—3,000 
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Flowering time. 

Elevation In feet, 

1131. 

1 13. AroidaOMt* 

Cryptocoryne roxburghii, Schott, 



1 

650 

1132. 

Pistia stratiotes, L. ... ... 



12 

600—3,000 

1133. 

Ariawma tortuosum, Schott. ... 

e » • 

... 

6. 9 

4,000 — 5,200 

1134, 

„ leachenaultii, Blame 



3. 5 

6,000—5,800 

1135. 

Remusatia vivipara, Schott. ... 

tee 


12 

6,000 

1136. 

Oolocasia antiquonim, Schott. 

... 


10—12 

1,200 — 4,700 

1137. 

114. Lmnacea, 

Lenina gibba, L. 



• •• * 

800-3,000 

1138. 

„ polyrrhiza, L. . 

Wolffia arrhiza, Wimm. ... 


... 


800—3,000 

1133. 

... 

• •• 

.... - 

800—3,000 

1140. 

115. Alismacsas . 

Limnophyton obttwifolium, Mi. 9 


• •• 

12 

2,600—3,500 

1141. 

Sagittaria sagittifolia, L. (?)... 

... 

. ». 

6 

2,700 

1142. 

116. Naiadaoea, 

Aponogeton crispum, Thunb.... 

... 


12 

3,400 

1143. 

„ eohinatum, Roxb. 

... 

Mt 

11—12 

3,400 

1144. 

117. EriocauXaceat. 

Erioc&ulon odoratum, Dalz. ... 



3 

3,500 

1145. 

„ sp« ... 


• 04 

2. 8 

6,300-5,500 

1146. 

„ «p 

... 

• •• 

2 

5,300 

1147. 

118. CyperacecB.* 

Kyllingia triceps, Bottl, 



6 

2,000 — 4,000 

1148. 

Fimbristylis junciformin, Kunfch (?) 

... 

• •• 

6 

2,800 

1149. 

Soirpas barbatua, Bottl. 

... 

... 

6 


1160. 

119. OramtoMt.^ 

Paspalum scrobiculatom, L. ... 
Digitaria sanguinalis, Scop., var. ex 
Xsaehne kunthiana, W, A A. ... 
Panioum isachne, Both. 


... 

2 

1,200—3,000 

1161. 

tensa 


7 

1,000—8,000 

1162. 

• •• 

... 

9 

1,200 

1163. 

M • 


11 

4,000 

1154. 

„ pnnctatam, Bunn. ... 

• • • 


1 

1,250 

1165. 

„ flavidam, Bets. ... 

Mi 

... 

9 

4,000 

1156. 

„ ramosum, L 

see 

... 

7 

2,000 

1167. 

„ interruptum, WiUd. ... 

*0# 

D 

12 

8,400 

1158. 

f , trigonum, Betz. 

H t 

1 

12—2 

3,400—4,000 


* A nmnbcr of species <tf tAU order are waiMnf lor identification. 


f Mr. Fleeter remarks that note* m regartlf distribution of trasses were only taken in a tarn 
instance*. 
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Flowering time. 

BleTAtkmlntot. 

1159. 

119. Qramineca — contd. 

OplismenuB oompoeitua, Beauv. 

Setaria glauca, Beauv 


11 

3,000—6,000 

1 160. 

... 

9 

1,200—4,000 

1161. 

„ intermedia, Hoem. 8ch. ... 

• •a 

9 

5,000 

1162. 

Penniaetum alopecurus, Steud. 

4 , 

9 — 10 

3,300 — 4,000 

1163. 

„ oenchroides, Rich. var., echinoidefl 


8 

1,300 

1164. 

Oenohrus biflorus, Roxb 


10 

500 

1165. 

Leeraia hexandra. Rw. 

• •• 

2. 

4,000 

1166. 

Trachya mucronata, Pew. ... 


10—11 

600—2,000 

1167. 

Tragus raoemoBUR, Scop. ... ... 

... 

7 

1,200 — 2,000 

1168. 

Porotis latifolia, Ait. 

... 

7—11 

600—2,100 

1169. 

Goix lachryroa jobi, L. ... 

<*. 

2. 11 

1,200 — 5,000 

1170. 

Polytoca barbata, Stapf ... ... 

• •a 

2 

3,900 

1171. 

Imperata arundinacea, Cyvill 

mm % 

1 

1,000—4,000 

1172. 

Saccbarum spont&ueum, L 

... 

11 

2,000 

1173. 

lacbeomum laxum, Br. 

... 

2 

3.6(H) 

1174. 

Rottboeliia exaltata, L. f 

... 

11 — 2 

3,600 

1175. 

Apluda varia, Hack ... ... 

Maniaaris granularia, L. f 

..c 

11 — 2 

600 — 3,600 

1176. 

... 

10 

3,000—4,000 

1177. 

Andropogon foveolatuH, Del 

... 

2 

3,900 

1178. 

„ pumilis, Roxb 

... 

11 

6(H)— 1,200 

1179. 

„ pertusuB, Willd... 

... 

11 

500 — 1 ,300 

1180. 

„ odoratue, Lisboa 

• •• 

2 

3,700 

1181. 

„ halepensis, Brot. 


2 — 11 

900 — 4,100 

1182. 

,, HerratuH, Thunb. ... 

• • • 

2 

3,600 

1183. 

„ wightianus, Steud. 


5 

600 

1184. 

„ monticola, Sohult. (?) ... 

1 

2 

3,600 

1185. 

„ caricoBus, L 

f # 

1 

1,300 

1186. 

„ contortua, L 


5 — 10 

500 — 5,000 

1187. 

iwaranouaa, Jones (?) ... 

»*• 

8 — 9 

1,000 — 2.500 

1188. 

„ schoenantbus. L. 

♦ f * 

ft 

3,000— 6.000 

1189. 

„ nardus, L. ... ... 

eft 

ft 

3,000—5,000 

1190. 

Iseilema wigbtii, Anders 

ee# 

9 — 11 

1 600 — 1,300 

1191. 

Aristida adacenaionis, L 

*«* 

11 

1 600— 2, 2(H) 

1192. 

„ hyatrix, L. f 

••* 

5—9 

! 600—2,000 

1193. 

Sporobolus apicatua, Kuntb ... 
Microchloa aetaoea, Br 


3 

2,000 

1194. 


7 

2,000 

1195. 

Cynodon dactylon, Pera. 

Calorie inoompleta, Roth. 

IM 

7—8 

400—4,000 

1196. 


11—12 

2,700 

1197. 

„ barbata, Sw 


7. 11 

600—1,600 

1198. 

Eleusine segyptiaca, Deaf. 


7—10 

500—2,600 

1199. 

Pappophorum olegan*, Nees 

• a* 

7 

600—2,000 

1200. 

Elytrophorus articulatus, Beauv. 

mmm 

11 

4,000—5,000 

1201. 

Eragrostia asp era, Nees ... ... 

„ ciliaris, Link 

4«l 

n 

2,000 

1202. 

• # • 

i 

650 

1203. 

„ stanophylla. Hodbat. 

„ major. Hook 

„ coromandelina, Trio. ... 

• •• 

i 

1,000 

1204. 

• m-* 

n—i 

1.000— 2 BOO 

1.000— 2,500 

1205. 

• at 

8—1 

1206. 

,♦ bracbyphylla, Stapf. 


11 

650 

1207. 

Oropetium tborawura. Trin 

• • 

8—11 

1,200 — 4,000 

1206. 

Bambuaa arundinacea, Willd. 

•eel 

3 

1,000 — 3,600 

1209. 

Dendrocalamue strictus, Nee a. 


12—4 

1,000—3,500 


M 
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FILICES. 


Fructification. 


Elevation. 


120. Polypodiace or. 


1210. 

1211 . 

1212. 

1213. 

1214. 

1215. 

1216. 

1217. 

1218. 

1219. 

1220. 
1221. 

1222 . 

1223. 

1224. 

1225. 

1226. 

1227. 

1228. 

1229. 

1230. 

1231. 

1232. 

1233. 

1234. 

1235. 

1236. 

1237. 

1238. 

1239. 

1240. 

1241. 

1242. 

1243. 

1244. 

1245. 

1246. 

1247. 

1248. 

1249. 

1250. 

1251. 


1252. 


1253. 


Ateophila lfttebrosa, Hook. ... 

Leucostegia pulchra, Don ... 

Microlepm spolunca?, L. 

Adiantum lunulatum, L, 

„ caudatum L. 

If hiapiduimn, Sw. ... 

Cheiianthea mysorensis, Wall.... 

„ tenuifolia, Sw. ... 

,. farinoaa, Kauf. ... 

Pteris longifolia, L. • •• M# 

„ pellucida, Presl. ... 

„ quadriaurita, Hetz. 

„ M var. argentea 

„ patens, Hook ... 

„ aquilina, L. 

Asplenium tricbomanes, L. [?] 

„ normaJe, Don var. B. 

zenkerianum, Kze. 

„ latifolium, Don ... 

„ furcatum, Thunb. 

„ unilateral©, Lam. 

Aotinopteris diohotoma, Bedd. 

Cyrtomium falcatum, Sw., var. oaryotideumJ 
Wall. 

Aspidium cicutraraw, Bw 

Pellsea faloata, Fee 

„ ooncolor, Langs & Fisch. ... 

Lastrea ooniifolia, Wall 

„ aristata, Sw 

„ hirtipea, Bl. .# 

„ filix-mas, L., var. coohleata, Don 

„ boryana, Wilid. (?) ... 

Nephrodiutn molle, Desv 

Nephrolepis oordi folia, L. ... 

Drynaria quercifolia, L 

Pleopeltia linearis, Thunb. .. . 

„ haatata, Thunb. 

„ membranacea, Don 

Loxogramme lanceolata, Sw. ... 

„ involuta, Don ... 

Antrophyum plantamneum, Kaulf. ... 

Heirdom tia anfolia, Bedd. ... ... 

Elaphogloasum viscosum, Sw. 

Polybofcrya appendioulata, Wilid, var.| 
aspleniifolia. 

Gyranopteris variabilis, Hook., var. lanceolata 
Hook. 

„ ©ontarainans, Wall. (?) 
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8 

8. 11 
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8 
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5.000 — 5,300 

5.000- 6,300 
4,100 

2.000- 3,600 

4.600 
2,400—3,500 

3,500 

4.200 — 5,000 

2.700 
3,300 

5.000 — 5,800 

5.000— 5,800 

3.700 

3.000 — 6,200 

3.600 

5.000— 5,300 

5.000— 5,300 
5,000 
3,500 

5.000— 6,300 
600—3,600 

5,000 

4,200 

4.000 — 5,200 

3.000— 4,000 

5.000 

6.000 
6,000 

5.000 

4.000 
3,700 

4.000 — 5,000 
4,400 

5.000 

6.200— 6,400 
5,000 
5,000 
5,000 
5,000 

3.000— 4,000 
5,000 
5,000 

6.000— 6,300 

5.000— 6, S00 
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j Pructlflcitiou. Btoratlon. 

j 


121. Ophiogloaaacea u 

1254. Opliioglowura reticulatura, L. j 

1255. Botryohium virginianum, L., var. lanuginosum: 

i 

122. Salviniacece. 

1256. Aaolla pinna ta, Br 

12B. Marailiaceoe. 

1257. Marailia quadrifoliata, L. 

1258. „ minuta, L 

♦ 

124. Lycopodiaceo . 

1259. Lycopodium phlegmaria, L 


i 


8 3.900 

8 5,200 — 5,400 


6 2.800 


12 2.000 

9. 12 2,000—5.100 


8 5.000 — 5.7(H) 
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SOME NOTES ON 

PINTIA FERREA,Vf\k., C YCL OSTA PAPILlONARIS&mry, 

AND 

HE TER US T A MAGNIFICA, Butl. 

By 

Cbab. B. Antram, 

Entomologist to the Indian Tea Association. 

( With a Plate.) 

Family— ' 2YG<E\ T iDiK. 

PINTIA FERREA, Wlk., and CYCL0S1A P A PI LION A R IS, Drury. 

That the male and female of certain species of Zygoanid moths find themselves 
under different names, and even genera, is not, perhaps, very extraordinary 
when one considers that the classification of many of the Lepidopterons insects 
has had to be made from single specimens only, instead of from long series 
showing examples of both sexes. 

With some of the Zygtmidm, in particular, classification has been difficult 
owing to the great difference in the oolonr and markings of the wings of the two 
sexes, and it is only by breeding out the moths from batches of larvae that one 
can make sure of their relationship. 

From specimens bred of both sexes in the early months of 1906, and again in 
Jane 1906, I came to the conclusion that Pintia ferrea, Wlk., and Cyclosia 
Papilionark, Drury, were sexes of one species, but it was only last April that I 
could confirm this. From a large number of larvae obtained on the 1st Nov- 
ember 1906 (these pupated in ray breeding cages 10 days afterwards), 
I bred a fairly long series of the moths of both sexes in the following April, 
several pairs of which immediately copulated. One pair, in particular, was 
noticed to remain in copulation for IB hoars. Eggs, however, were not laid by 
the moths in captivity. 

The caterpillars of the 2nd brood are full fed early in July, and at this time 
of the year the chrysalis stage only lasts some 15 to 21 days as compared with 
five months during the cold weather. The moths emerge in the early half of 
August* 

At the time of taking these notes I had quite overlooked an entry by 
Sir George Hampson in Vol. XVI, p. 193, of this Journal which reads m 
follows : — 

P. 269. Under Oyclowa insert (Syn.) PtnUa ) p. 268, 645 Pintia 
ferrm is the $ of. 577. Glyolosia Papujohahie’s and 575, 

C. n tgmem* and 576, 0L parmta are varieties. 547. Pintia, 
hATtvmm b is the $ of 578. Cyclosu aurtralinda, many 
specimens of both sexes bred (T. R. Belt). 
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The venations of the fore win? vary considerably iu certain individuate. 
Usually' vein 6 is from angle of oell or stalked with 7, 8 and 9. In some sped' 
mens vein 9 rises from nearer angle of cell than veins 7 and 8, and in others, 
veins 7, 8 and 9 rise together from one point, U u are forked. 

RETERUSIA MAGNIFICA, Butl. 

This insect might be bred in the same way, from a batch of eggs obtained 
from a typical pair of the moths, as it is possible that either or all of the follow* 
mg species (£T. edocla, £T. vireteenu, H. asdea) will tarn out to be varieties 
only of H . magnified, Butl. This I definitely hope to find out daring the coming 
year. 

Investigations that I made in Assam and the Duars in 19(16, for the Indian 
Tea Association, with regard to a caterpillar pest of tea, at that time seriously 
damaging gardens, proved the insect to be Heteruua magnified, Butl. Of the 
millions of moth* collected for destruction there were 3 distinct varieties— the 
common or typioal form has the band of the hind wing dark orange, in another 
form the band is such a pale yellow that it almost approaches white as in 
R. vitetoem, Butl. A third and most noticeable variety has no band to the 
hindwing, but is entirely black except for 3 or 4 small yellow spots towards 
the outer margin which is shot with blue as in all the forms. (See plate which 
shows the 3 varieties, males to the left and females to the right.) 

These were all moths of one species. 

There is another form which has, as iu H . edocla, Douhl., a spot ou the under- 
side of costa of hind wing, and in fact, the underside of the only two specimens 
that I have of JET. edocla, supplied from Sikkim out of Mr. G, 0. Dudgeon 1 * 
collection is identical with that of the no-band forms of //. magnified, Butl., 
found in Assam, the Duars, Cachar and Sylhet, I also found that the basal 
black area of the hind wing, differed in rise in the banded forms. Intermediate 
varieties of the band and no- band forms are numerous. The spots also are in 
some cases very large, while in others almost obsolete. The forewing greatly 
differ* in colour and can be anything from dark green as in JET. edocla and 
vir$*c$n$ to a purple-brown as in R. magnified. 

During the greater part of the year, a period of about 68 days is passed from 
the time the eggs are laid till moths are produced, the time being distributed 
as follow*:— 

Egg— hatches in $ to 19 day*. 

Caterpillar— feeding about 6 weeks, 

Chrysalis— 17 Wit days. 

Four broods of the insect take place during the year, the moth appearing in 
January, May, end of July and in October. 
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A FURTHER LIST OF BIRDS FROM THE CHINDWIN, 
UPPER BURMA. 

BY 

CYRIL HOPWOOD, i.fjs. 

I have read with great interest Major Mear.^ list of birds from the 
Chindwin, This being my third season in the same locality, I am 
sending a small list of birds which 1 have met with, and which I 
presume were not observed by Major Mears, as 1 think they are 
sufficiently uncommon to have been included in his list had he 
observed them. I also give a full list of the ducks, as Major Mears 
did not include any in his paper. 

62. Dryonastes ruficolus.— R ufous-necked Laughing Thrush. A flock 
in deserted village land near the Myittha river. 

237. PruatTTHirs erythuoptekus.— R ed-winged Shrike-Tit. A single 
male, at about 2, 5(H) feet in open jungle. 

357. Pnoepvoa pcsilla. — T he Brown Wren. A single specimen. 

535. SromopsAR cinekaceos.— The Grey Starling. I bew a pair of 
Starlings, feeding with a flock of Mynas at Kaya, above Kindat, in January. 
I am not sure whether they were this species, but think it probable. Though 
quite close, I was unable to shoot one, for fear of spoiling a duck shoot, and 
I did not see them again. 

554. AEthiopsar abucjnctds.— The Collared Myna. Common above 
Kindat. Capt. Harington has already described the breeding of this bird and 
JE . grandis in the Journal. 

646. Rhyacornis puliginosus.— Plumbeous Redstart. Not uncommon 
along jungle streams. 

705. Zoothera marg in ata.-— Lesser Brown Thrush. One specimen. 

(I also saw a bird exactly like an English Thrush, but could not get a shot 
at it.) 

1006. Mkgala&ma marsuallorum.— Great Himalayan Barbet. 

1076. Chastura indica.— Brown-necked Spine-tail. These birds are 
often seen playing over a pond in the jungle at about 3,000 feet* 

1096. Lyncornis cebvjmcefs.— The Great-eared Nightjar, I met with 
this bird, and got four nests, or rather eggs, in the Mingin forest division. It 
nests in March and April, and apparently incubates a single egg. 

1246. Lofjjospiziab trivibgatus.— Crested Goshawk. I obtained a 
specimen last year, and saw another a few days ago. 

1249. Pernis crist AT trs.— Crested Honey-Bumrd* Obtained *a nest with 
eggs in April. 

125L Baza lophotes.— Black-crested Barn. Saw a pair collecting nes ting 
materials at the 'beginning of April. 
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1262. Erythropus amurknbib.— E astern Red-legged Falcon. Large numbers 
were seen at Kindat in November, hawking insects at dusk. 

1267. Microhjerax kutolmub.— R ed-legged Falconet. I.saw on© a few 
days ago. 

1302. Alsocomub ruNiCEUB.— Purple Wood Pigeon. I several times saw 
and heard a bird which I take to be this species : it was certainly not an 
Imperial Pigeon, They are excessively shy and 1 could never get a shot, 

1325. Pavo MDJ tcus. — Burmese Pea-fowl, Common above Homalin and 
stragglers occur as far south as Yuwa. 

1367. Arbortcola iirunnkifkutitb. — B rown-crested Hill-Partridge. One 
specimen. 

1410. Grub suARni. — Burmese Sarns. Occurs occasionally at Kindat. 

1425. Glaerola orientalise L arge Indiau Pratincole, Sparingly dis- 
tributed in the Kindat District. 

1430. Charadriits kulvub. — E astern Golden Plover. Occasionally met 
with when snipe shooting. 

1482. Kcolopax rusticula. — T he Wood -cock. I have twice seen Wood- 
cock in the Kindat District. 

1488. Rostratpla capkkbis. —Painted Snipe. Breeds at Mingin. 

1523, Pelecanus puiuppensis.— S potted-billed Pelican. Common above 
Kindat, and I believe breeds in the district. 

1679. Anber ff.ruh. — G rey Leg Goose. 

1583. Anbrr indices.— B arred-headed Goose. 

1584. SarCidiornw melanonotus, — C omb Duck. Not found above Mingin . 

1585. Asarcornis bcutulatub.— W hite-winged Wood-Duck. Sparingly 
distributed in the Kindat District, usually found iu pairs in jungle streams. 

1688. Cahahca rutila.— B rahminy Duck. 

1689, Dkndrocycna j a van ica— Whistling Teal. 

1591. Nettopus coromandeliantjs.— C otton Teal. 

1592. Anas wjbcab.— M allard, Rare. 

1693. Anab poecilorhyncua.— S pot-bill. One specimen. 

Pomonbtta hajunotoni.— B urmese Spot-bill (Oates). Common and 
breeds. I have also obtained specimens intermediate between this and the 
foregoing species. 

1594. Eunktta fau'ata,— C reated Teal. One male in January 1906. 

1695. Ghaulklasmub steeper us Gadwall. 

1697. Nbttiuh crecca .--Common Teal. 

1699. Marrca prnelope*— W igeon. One at Kindat, November 1907. 

1600. Davila accIta.— Pintail. 

1601. Qukrqukdula circia,— Garganey. 

1602. Spatula clypeata.— S hoveller* 

1604. Njbtta rupina,— R ed -crested Pochard. One female, November 1906, 

1606. Nteoca ferina— T he Pochard. 

160$. Nyroca ferrugi nea,— W hite -eyed Duck. 

1607* Nyroca barri.— E astern White-eyed Duck. One specimen, January 
1906. 

1609. Nyroca pulioul a. —T ufted Duck. Occasionally met with. 
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BREEDING HABITS OF SOME SNAKES AND LIZARDS. 

BY 

Rev. F. Dbeckmann, S.J. 

The name viper was originally applied to all poisonous snake 9 
under the idea that this class was distinguished by its viviparous 
habits ; this idea has Jong been found to be erroneous as all the 
poisonous oolubrine land-snakes, the cobra, krait, &o., are, as far as 
we know, truly oviparous, and on the other hand the oolubrine 
water-snakes, whether poisonous or not, are viviparous ; many of 
them inhabit the open sea and it would not be easy for them to find 
a place where they could safely deposit their eggs. Those poisonous 
snakes, however, which belong to the now restricted order of 
“vipers” — viperidae— -were still considered to deserve their name 
and to be without exception viviparous, but of late their olaim to this 
distinction has also beoome more than doubtful. 

In 1904 we received a note from the Rev. G. A. Miller, of St. 
Joseph’s College, Darjeeling (c.f. Journal, B. N. H. S., XV, page 
729), in which he informed us that he had received a number of eggs 
which on being hatched turned out to be eggs of Lachesii monticola ; 
from two of them the young ones issued whilst they were under 
observation. The Iiev. gentleman was kind enough to send us one 
of the young ones together with the shell from which it had esoaped, 
and one of the eggs cut open with the fully developed embryo 
inside : both are undoubtedly L , monticola , one of the Crotalidm or 
pit-vipers. The Editors of our journal added the remark : “ We 
now possess the important evidence that this viperine snake is 
oviparous.” Its very dose ally, however, L . gramineus— a common 
snake of our ghauts — is oertainly viviparous ; for this I have very 
good evidence as one of them gave birth to a healthy family of fully 
developed live young ones whilst I held it in my hand. 

At our last meeting Col. Bannerman showed us two very interest- 
ing exhibits. One of them was a duster of eggs laid by a Russell's 
viper in captivity and the other one a batch of young ones bom alive 
by another snake of the same species. Here we have incontestable 
evidence of the same snake — a typioal viper-being both oviparous 
and viviparous. It appears from these facts that u snake being 
oviparous or viviparous cannot any more be oonsidered as a generic 



BREEDING HABITS OF SOME SNAKES AND LIZARDS . 485 


or even speoifio distinction ; it seems to be more or less an individual 
habit. I think Russell's viper is ordinarily viviparous ; for this I 
have corroborative evidence, as one of them gave birth to live young 
ones in my snake-box. These young Daboias seem to be very 
greedy ; among those exhibited by (Jol. Bannerman one had evi- 
dently overrated its capacity and was choked in the attempt of 
swallowing another one of the same brood. Something similar 
happened to me ; I had to leave Khandala when the young ones 
were just eight days old ; as I arrived rather late in Bombay I 
turned my snakes out into an empty box and left them for the night ; 
when I looked at them the next morning X found one of the young 
ones dead and another one missing, and on examining the dead one 
1 found the missing one inside. 

I should like to make here a slight digression. Many snakes, 
the krait, live habitually on other snakes and they are consequently 
accused of cannibalism, J think unjustly. A fish is not called a 
cannibal because it feeds on other fish, and a hawk is a “ noble bird ” 
although it tears to pieces and devours other birds without remorse : 
why then should a snake be called a cannibal when it does nothing 
worse ? I confess 1 can find no excuse in the case of the young 
Daboias : to make a feast of one’s own brother or sister and at such a 
tender age certainly shows a deplorable moral depravity. 

Some lizards exhibit a similar want of consistency in their breeding 
habits as we have found among snakes. Speaking of Mabouia macu~ 
laria , Mr, Boulenger says (Kept, B.I., page 190): “ This species is 

stated by Theobald to be oviparous whilst its close ally M. carinata is, 
like most soinooids, viviparous . ” Mr. Theobald’s authority is unim- 
peachable ; he could not have made such a positive, unqualified 
statement ; “ M. carinata is viviparous ” (Catalogue of Reptiles of 
B.I., page 50) without having made sure of the fact, and I think we 
may take it as proved that JtT* carinata is viviparous. But it is also 
oviparous. Some fifteen years ago, When preparing a specimen of the 
same M. carinata for my collection, I found that it contained about a 
dozen eggs ; they were fully formed and oovered with a strong 
leathery shell. It struck me that if these eggs were not intended to 
be laid so as to require some protection against external dangers, 
these strong coverings would be a perfectly useless extravagance and 
I could not help suspecting that some members of the family were 

17 
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oviparous. My suspicion was confirmed when I received at the 
beginning of this year another specimen with a number of eggs 
which it had laid in captivity. I thought I oould do no better than 
send both specimens together with their eggs to Mr. Boulanger for 
an authoritative opinion on the case ; he was kind enough to 
acknowledge the receipt and to give me some additional information 
which I am sure will interest other members besides myself. 
Mr. Boulanger says : “ It is well known that closely allied species of 
lizards and snakes differ with regard to the manner in which the 
young are brought forth. Thus our sand lizard ( Laoerta agilis) lays 
eggs, while the common species (L. vivipara) is ovo-viviparou«. 
Some species of Tropidonotus are oviparous, others are ovo-viviparous. 
In the extra-Indian speoies of Mabouia , so far as notes have been 
made of them, we also know tho two types of parturition, so that Mr. 
Theobald's observation did not seem to me improbable. I have myself 
made an observation which will interest you. The N. African and 
►S. European Soincoid lizard Chodcides ocellatu * has been repeatedly 
observed in Algeria to produce live young. Now a specimen from 
Ghiza, Egypt, whioh was given to me a short time ago, has laid eggs 
in my vivarium which have a parchment-like shell even tougher than 
in M . carinata. 1 am making inquiries to ascertain whether this ^ is 
normal 01 abnormal in Egypt," 

There is another remark in Mr. Boulenger's letter whioh I should 
like to quote ; after regretting his inability of making observations 
on the habits of Indian Reptiles he continues : “ Naturalists in India 
have the opportunity of making such observations, and I am glad to 
see so many reoorded in the Journal of the Bombay Society." 
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DESCRIPTIONS OF INDIAN MICRO-LEP1DOPTERA. 

BY 

E. MeYRICK, B.A., F.R.S., F.Z.fc. 

VL 

( Continued from page 160 of this Volume .) 

GelechiadvE. 


Amtotelia thalamth , n. ftp, 

$ 9 « 1142 mm. Head glossy pale ochreous, with fuscous lateral stripes, 
sides yellower. Palpi whitish-ochreous, irrorated with blackish except at apex 
of joints, scales of second joint roughened above towards apex, terminal joint 
thickened, somewhat shorter than secoud. Antennae dark fuscous, towards apex 
irregularly dotted with whitish. Thorax whitish -ochreous irrorated with dark 
fuscous, and mixed on sides with yellowish. Abdomen shining bronzy -fuscous. 
Forewings elongate, very narrow, attenuated from i, acute ; 6 and 7 out of 8 ; 
whitish -ochreous densely irrorated with fuBcous and dark fuscous, sometimes 
mixed with white in disc ; oblique blackish marks on costa near base and at 
and blackish marks on fold obliquely beyond each of these, second representing 
plical stigma and edged posteriorly with ochreous-yellowish suffusion, which is 
sometimes extended along fold ; round black dots beneath middle of costa and 
in disc at edged with ochreous-yellowiah suffusion ; some ochreoua-yellow 
suffusion towards base of dorsum, and towards apex ; costa posteriorly suffused 
with dark fuscous, and marked with three or four white Bpecks ; several white 
specks along termen; cilia light grey, at apex ochreous-yollowish with two 
blackish lines. Hindwmga }. cilia 5 ; grey, thinly scaled in disc anteriorly ; 
cilia light grey. 

Khasi Hills, in September and October ; thirty specimens. 

Arintotelia citrocoma , n. Bp. 

$ 9 . 7-9 mm. Head pale shining fuscous, sides brassy-yellow, face pale 
y&lowiBh. Palpi light yellow, a subapical ring of second joint and anterioi 
edge of terminal joint dark fuscous, terminal joint longer than second. An- 
tenure dark fuscous, with white rings at intervals of three joints. Thorax 
brassy - yellow, patagia light fuscous. Abdomen grey. Fore wings elongate-lance - 
date ; 6 separate ; fuscous, darker-irrurated ; markings brassy-yellow ; a very 
oblique fascia near base ; a thick streak running from i of costa to near dorsum 
about middle, thence curved upwards to dno beyond middle, again angulated 
downwards to tornus and continued along termen to apex ; an oblique stngula 
on costa beyond origin of this, and another at } : cilia grey, round apex yellow. 
Hind wings }, cilia 4 ; grey, thinly scaled in disc ; cilia pale grey. 

Khasi Hills, from September to November ; Maskeliya, Ceylon, in March 
and May (Pole) ; thirty specimens. 
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Aristotelia gcdeoiis, n, sp. 

£ 9 • 7-8 mm. Head ochreous- whitish, partially sprinkled with dark f usoous. 
Palpi ochreous-whitieh, second joint with blackish irroration increasing upwards 
except at apex, and rather thiokened towards apex, terminal joint white with 
two blackish rings, as long as second. Ante nn 00 white, ringed and narrowly 
banded with blackish. Thorax whitish-oohreous, partially sprinkled with 
blackish. Abdomen grey, in $ whitish-ochreous towards base. Forewings 
elongate -lanceolate ; 6 separate ; brownish-ochreous or yellow* ochreous, paler 
towards base, irregularly sprinkled with black ; a small round spot of black 
irroration on fold at £, another in disc about middle, a third on costa at £, and 
a fourth rather larger and more triangular on tornus : cilia whitish-oohreous, 
with basal dots of blackish irroration. Hind wing under j, cilia 7, rather dark 
grey, thinly scaled in disc ; cilia grey. 

Maskeliya, Ceylon, in January and February ; six specimens (Pole). 

Aristotdia Imcopkanta , n. sp. 

9 * Jd mm. Head and thorax brown, face suffused with whitish. Palpi 
pale brownish-ochreous, anterior edge dark fuscous, terminal joint longer than 
second. Antonnro fuscous, towards apex irregularly dotted with ochreous- 
white. Abdomen dark fuscous. Fore wings elongate, very narrow, long-pointed, 
apex obtuse ; 6 separate ; brown, more or less suffused irregularly with dark 
fuscdus ; a small oval white spot beneath fold at £, and an oblique linear white 
mark beneath costa at £ ; a few scattered white scales in middle of disc ; an 
irregular, sometimes interrupted white line from | of costa to before tornus, 
double on median third and enclosing a blackish mark ; some whitish dots along 
fcermon : cilia dark grey, at apex with outer half brownish-ochreous, beneath 
apex with brownish-ochreous bars on basal half. Hindwings }, cilia 3 ; dark 
fuscous, thinly scaled anteriorly ; cilia purplish -grey. 

Khasi Hills, from September to November ; four specimens. 

ArintoUlU brochodema, n. Bp. 

£9. 8-9 mm. Head light brownish, face glossy pale whitiah-ochreoos. 
Palpi light greyish-ochreous, anterior edge dark fuscous, apex of second joint 
ochreous- whitish, terminal joint longer than second. Antenme ochreous- 
whitish ringed with blaokish. Thorax brown. Abdomen dark fnscous. 
Forewings elongate, very narrow, long-poin ted, apex obtuse ; 6 separate ; brown ; 
a slender angulated white fascia at $, preceded by spots of blackish suffusion 
on costa and below middle, and followed below middle by an elongate blackish 
mark terminated by a whitish dot, but these dark markings are sometimes 
merged in a general dark fuscous suffusion ; a slender or irregular oblique 
whitish median fasoia, preceded by a blaokish spot on costa and a dot above 
dorsum, and followed by a blaokish mark beneath costa terminated by a white 
dot ; a slender white fascia from } of costa to before tornus, central third some* 
what enlarged and containing a linear oblique black mark: cilia purplish-grey, 
round apex pale ochreous with basal half blaokish. Hindwings f # cilia 3 ; dark 
fuscous, thinly sealed in disc ; cilia purplish-grey. 

Khasi Hills, in September and October ; twenty specimens. 
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Thiotricha, Meyr. 

This genus, characterised by the long antennal ciliations of g , and absence 
of veins 4 and 8 of forewmgs, includes ten Australian species and two from 
New Zealand. I have already referred to it animoaella, Walk., and described 
two Indian species ; I now describe fifteen more. 

Thiotrioha animouUa , Walk. 

( GreUckia animoaeUa, Walk. 1022.) 

Muskeliya, Ceylon ; N. Ooorg ; Khasi Hills ; in February, March, and Jane. 

Thiotricha gleniat, n. sp. 

$ 9 . 840 mm. Head, palpi, antennae, thorax, and abdomen silvery-white ; 
palpi in $ with expansible fringe of long fine hairs on second jomt above. 
Forewings elongate, very narrow, parallel -sided, round-pointed ; 0 and 9 out of 
7 ; silvery-white, more or less tinged with ochreous ; apical § orange -ochreous 
anteriorly suffused ; a grey mark from dorsum before tornus, angulated inwards 
near dorsum, then outwardly oblique, reaching more than half aoross wing, a 
round blaok dot at apex, and another on termen, each preceded by a whitish 
dot : cilia pale whitish-ochreous, round apex with basal half orange limited by a 
grey line. Hindwings J, cilia 0 ; whitish-grey, thinly scaled, apex tinged with 
orange ; a blackish apical dot ; cilia pale whitish-ochreous, at apex with post- 
median blaokish-grey dot. 

Maskeliya, Ceylon, in December, January, and May ; four specimens (Pole). 
Allied to ammosella , but grey dorsal mark differently formed ; and oIbo 
characterised by the expansible fringe of palpi, which is absent in atiimoulla , 

Thiotricha emtfritie, n. sp. 

£. 11 mm. Head, palpi, antennae, thorax, and abdomen shining ochreous- 
whitish ; palpi with long fine expansible hairs on second joint above. Fore- 
wings elongate, very narrow, gradually attenuated posteriorly, round-pointed ; 
6 and 9 out of 7 ; shining pale whitish-ochreous ; apical third ochreous-orange, 
anteriorly suffused ; some grey suffusion on dorsum before tornus and on middle 
of termen ; a large round blaok apical dot, edged with white in cilia, cilia 
otherwise whitish-ochreous. round apex with a grey median line. Hindwings 

cilia 6 ; whitish -grey, apex slightly tinged with orange ; a blackish apical dot ; 
cilia whitish-ochreous, at apex with postmedian blackish dot. 

Palai Hills (6,000 feet) ; one specimen (Campbell). 

Thiotricha clidiat, n. sp. 

£ V* 8—11 mm. Head, palpi, antenna, thorax and abdomen ochreous- 
whitish ; palpi in $ with short expansible hairs towards apex of terminal joint 
above. Forewings elongate* very narrow, gradually attenuated, round-pointed ; 
6 and 9 out of 7 ; in £ ochreous-whitish, in 9 pule greyish-ochreous ; apical 
third orange, anteriorly suffused ; costal edge posteriorly blackish, marked 
towards apex with three irregular white or whitish dots ; in $ sometimes grey 
marks along dorsum towards { ana middle ; two blackish streaks from about 
tornus, acutely angulated inwards near dorsum, then very oblique outwards, 
reaching f across wing, separated with whitish ; beyond these a whitish terminal 
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dot, followed by a black dot connected by a line with a black apical dot : cilia 
pale greyish-ochreous, round apex with a blackish-grey line. Hindwings 
cilia 6 ; light grey, thinly scaled, apex tinged with orange ; a blackish apical 
dot; cilia pale greyish-ochreous, at apex with postmedian blackish dot. 

Khasi Hills, from June to November ; Maskeliya, Ceylon, in April (Pole) ; 
seven specimens. Very similar to 'J\ saulutis , but the latter is easily distin- 
guished by the differently shaped forewings, with well-defined prominent 
tornus. 

Thiotricha epiolieta , n. sp. 

g. 9 mm. Head, palpi, and antennae whitish ; terminal joint of palpi dark 
grey towards apex anteriorly, nearly twice as long as second. Thorax pale 
shining grey. Abdomen grey. Forewings elongate, very narrow, attenuated 
from near base, apex round-pointed, termen very oblique ; 6 and 9 out of 7 ; 
shining dark grey ; an orange patch occupying apical third of wing, not reaching 
margins except at apex and tornus, enclosing a wedge-shaped blackiBh teiminal 
streak, and with its anterior end indented by an acute triangular projection of 
ground colour ; a blackish streak crossing this patch from near lower anterior 
angle almost to apex, and a blackish longitudinal dash above this ; three white 
dots on costa posteriorly, and a black apical dot ; some indistinct whitish dots 
or strigulse on dorsum posteriorly and termen : cilia grey, round apex with a 
darker shade. Hindwings cilia 6 ; rather dark grey, cilia grey, at apex 
with a postmedian blackish dot. 

Khasi Hills, in September ; one specimen. 

Thiotricha acrantha , n. sp. 

£< 10 mm. Head, palpi, antennas, and thorax ochreous- whitish ; second 
joint of palpi grey, with a few long expansible hairs at its apex above. Ab- 
domen pale grey, anal tuft whitish- ochreous. Forewings elongate, very narrow, 
long-pointed, acute ; 6 and 9 out of 7 ; shining ochreous- whitish ; an acutely 
angulated whitish line from $ of costa to turnuB, edged anteriorly on upper half 
by a blackish streak, elsewhere indistinctly with fuscous, angle nearly reaching 
apex ; apex faintly rosy- tinged ; small blackish dots at apex and on termen 
towards apex : oilia pale whifcish-ochreous, at apex with a grey median line ; 
apex of wing beneath distinctly rosy- tinged. Hindwings j, cilia 4 ; light grey 
thinly scaled towards base ; a dark grey apical dot ; cilia pale greyish-ochreous, 
at apex with dark grey postmedian dot. 

Khasi Hills, in September ; one specimen. 

Thiotricha characiaB , n. sp. 

g 9. 1&44 mm. Head and antenna white. Palpi white, anterior edge of 
terminal joint blackish. Thorax and abdomen oohreous-grey-whitish. Fore- 
wings elongate, very narrow, parallel-sided, apex round -pointed, termen some- 
what sinuate beneath apex, very oblique ; 6 out of 7, 9 separate ; pale greyish- 
ochreous ; dorsum in g slenderly suffused with fuscous ; a slender very oblique 
blackish streak from near dorsum in middle, reaching | across wing ; apical 
fourth mor$ or Jew infuecated, browner towards termen ; a whitish wedge-shaped 
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mark on tornus, and dot on cotta opposite ; a snow-white dot before apex , 
partially edged with blackish, and a whitish dot on termen beneath it ; cilia 
greyish-ochreous. round apex with two blackish lines separated with whitish. 
Hindwinge J, cilia 3 j light grey, thinly scaled anteriorly ; a blackish apical dot ; 
cilia greyish-ochreous, at apex with a black postmedian bar preceded by whitish 
suffusion. 

Palni Hills ; two specimens (Campbell). 

Thiotricha galactoa, n. sp. 

$ 9* 13 — 15 mm. Head, palpi, antennae, and thorax ochreous- whitish ; 
anterior edge of terminal joint of palpi blackish. Fore wings elongate, very 
narrow, parallel -sided, apex round-pointed, teimen somewhat sinuate, very 
oblique ; 6 out of 7, 9 separate ; ochreous-whitish ; two elongate blackish dots 
obliquely placed towards dorsum about \ ; a very oblique blackish median 
streak reaching from near dorsum to above middle ; a blackish longitudinal mark 
above dorsum towards tornus ; posterior fourth of costa and termen more or less 
suffused with dark fuscous ; a short oblique whitish streak from costa at $, and 
a whitish streak almost along termen ; a white dot before apex, partially edged 
with black: cilia ochreous-whitish round apex, with two blackish lines. Hind- 
wings cilia 3 ; pale grey, thinly scaled ; a dark grey dot at apex ; cilia pale 
whitish-ochreous, at apex with a black postmedian bar. 

Palni Hills (6,000 feet) ; three specimens (Campbell). 

Thiotricha hoplomacha , n. sp. 

<£♦ 15 mm. Head, palpi, antennas, thorax, and abdomen pale whitish- 
ochreous ; second joint of palpi with a lateral fuscous stripe, anterior edge of 
terminal joint dark fuscous. Fore wings elongate, vory narrow, pointed ; 6 out 
of 7, 9 separate ; whitish-ochreous, markings blackish -fuscous ; a thick streak 
along costa from base, attenuated and becoming subcostal towards middle, 
continued to apex ; a very oblique streak from costa about }, running into this ; 
a very oblique curved wedge-shaped streak from dorsum towards base, not 
crossing fold ; a thick oblique streak from dorsum about middle, running into 
subcostal streak, dilated on dorsum ; a streak from tornus before termen to 
apex, finely attenuated upwards ; a blackish pale-edged apical dot : cilia whitish- 
ochreous, on costa pale ochreous with blackish-fuscous basal streak, round apex 
wxth median and apical fuscous lines. Hindwings cilia 2} , pale whitish- 
grey ; cilia whitish-ochreous, at apex with dark grey subapioal line. 

Khasi Hills, m September ; one specimen. 

Thiotricha pylartis, n, sp. 

$ 9. 11*— 18 mm. Head and palpi shining white, anterior edge of terminal 
joint of palpi blackish. Antennas white. Thorax whitish. Abdomen ochreous- 
whitish. Forewings elongate, very narrow, gradually attenuated from near base, 
aoutely pointed, in £ with expansible hair pencil from base lying beneath ccsta ; 
6 separate, 9 out of 7 ; ochreous-whitish, markings dark slaty -grey ; a slender 
basil fascia, sometimes interrupted ; two irregular sigsag sometimes interrupted 
lines from ccsta at £ and $, confluent towards dorsum ; inwardly oblique fascta 
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at middle and }, first narrow, second broader, sometimes not reaching dorsum 
often connected by a line in disc ; a small spot or bar just before apex : cilia 
grey. Hindwings 4, cilia 6 ; light grey, darker in 9 , thinly scaled towards base, 
cilia grey. 

Khymi Hills, from Augnst to December and in March ; thirty specimens. 

Thiotrioha grammitis, n. sp. 

10—11 mm. Head, palpi and anteun® ochreous- white. Thorax and 
abdomen ochreous-whitish. Forewings elongate, very narrow,apex strongly pro- 
duced, acute, termen oblique ; 6 separate, 9 out of 7 ; pale whitish-oehreous ; an 
elongate black dot beneath costa near base ; sometimes a dark fuscous dot 
beneath costa at l ; a short inwardly oblique blackish mark from costa at \ ; 
disc and dorsum obscurely streaked with fuscous suffusion ; a dark fuscous 
dot above dorsum at 4 and an oblique dark fuscous mark from dorsum at $, 
both sometimes almost obsolete ; four longitudinal dark fusoous lines on pos- 
terior half of wing, first and third converging to near apex, second terminating 
at }, fourth running to tornus, between third and fourth an acutely inwards 
angulated line running from termen to j and back to termen ; a silvery spot 
on termen beneath apex : cilia pale whitish -ochreous, on costa with a blackish 
basal line, at apex with two dark grey bars beyond middle, on termen with basal 
half ochreous-yellowish edged externally with a thick violet-silvery-metallic mark. 
Hindwings cilia 3 ; grey, thinly scaled towards base ; cilia pale greyish. 

Khasi Hills, in December and March ; three specimens. 

Thiotricha scotaea , n. sp. 

9. 13 mm. Head and thorax bronzy-fuscous, face pale shining grey. Palpi 
grey-whitiBh. Antenna* grey. Abdomen bronzy-grey. Forewings elongate, 
very narrow, apex round-pointed, termen extremely obliquely rounded; 6 
separate, 9 out of 7 ; rather dark purplish -fuscous ; an oblique fuscous-whitish 
mark towards apex ; two minute whitish dots on costa near apex ; a blackish 
apical dot, edged posteriorly with a few whitish scales : cilia pale fuscous, on 
costa with a dark fuscous shade. HindwingB j, cilia 3 ; rather dark grey, thinly 
scaled in disc ; cilia grey, at apex with a dark grey postmedian line. 

Maskeliya, Ceylon, in June ; one specimen (Pole). 

TMotricha rhodopa , n. sp. 

ft. 11 mm. Head, palpi and antennae ochreous- whitish, anterior edge of 
terminal joint of palpi finely dark fuscous. Thorax and abdomen whitish- 
ochreous. Forewings elongate, very narrow, gradually narrowed from near base, 
apex pointed, termen sinuate, very oblique ; 6 and 9 apparently separate ; 
whitish-ocbreous ; base of costa slenderly blackish ; a dark fuscous streak 
at first thick but rapidly attenuated rising from dorsum near base and 
running in a curve near costa to disc at 4 and a similar less curved streak 
from middle of dorsum, posteriorly coincident with first ; between and beyond 
these dorsal half of wing is mainly occupied by two white blotches ; an 
acutely inwards angulated dark fuscous mark above tomus, and a longitudinal 
mark beneath costa opposite it ; apical area beyond these mostly suffused with 
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white, with a black dot beneath apex : cilia whitish, towards tornus suffused with 
whitish -ochreous, on costa with a dark fuscous basal streak edged with 
ochreous, beneath subapical dot with a small crimson spot followed by some 
silvery scales. Hind wings }, cilia 4 ; light grey, thinly scaled anteriorly ; cilia 
whitish-ochreous, at apex with a blackish-grey subapical bar. 

Khasi Hills, in Septembor ; one specimen. 

Thiotrioha ohry$aniha f n. sp» 

llmm. Head and anteim© ochreous- whitish. Palpi yellowish, an tenor 
edge of terminal joint dark fuscous. Thorax orauge-ochreous. Abdomen 
blackish -grey. Forewings elongate, very narrow, gradually narrowed from near 
base, apex pointed, termen somewhat sinuate, very oblique ; 6 and 9 apparently 
separate ; deep ochreous- yellow, suffused with orange-red on margins of dark 
markings ; two pairs of very oblique dark fuscous streaks from costa and 
dorsum near base and before middle respectively, each pair meeting at a very 
acute angle, first connected with second in disc by dark fuscous suffusion, 
angle of second extended as a blackish line to termen beneath apex ; two white 
dorsal blotches between and beyond these streaks respectively, second followed 
by a dot of dark fusoous suffusion ; an oblique blackish wedgeshaped mark 
from costa at jj, edged with pink: cilia dark grey, on costa oohreous-yellowish 
with a black basal lino, on termen with basal half light crimson edged with pale 
golden-metallic. Hindwing* }, cilia 4 ; blackish-grey, thinly scaled towards 
base ; cilia blackish -grey. 

Khasi Hills, in June ; one specimen. 

Thiotricha pUropie, u, sp. 

9. 8 — 10 mm. Head, palpi, antenn®, thorax, and abdomen pale whitish - 
oohreous. Forewings elongate, narrow, costa posteriorly slightly arched, 
apex much produoed, pointed, termen sinuate, very oblique ; 6 and 9 separate ; 
ochreouB-white or whitish-ochreous ; an elongate rounded-triangular leaden- 
grey spot finely edged with blackish extending along termen from tornus to 
apex, broadest anteriorly ; an oblique blackish line from J of costa running 
into this before apex ; a small triangular ochreoua-brown costal mark before 
apex, meeting apex of terminal spot ; a round blaok apical dot : cilia light 
greyish, beneath apex orange at base, round apex with two short blackish lines. 
Hindwinge $, cilia 5 ; grey ; cilia light greyish. 

Khasi Hills, in July and September; Maskeliya, Ceylon, in March (Pole) 
three specimens. 

Thiotricha galena a, n. sp. 

$, 16 mm. Head, palpi, antennas, and thorax shining ochreous- white, 
anterior edge of terminal joint of palpi grey. Abdomen ochreous- whitish. 
Forewings elongate, very narrow, apex obtuse, termen very obliquely rounded ; 
6 and 9 separate ; shining ochreous White ; an indistinct grey very acutely 
angulated transverse Uue about }, not reaching either margin ; some grey 
suffusion towards termen ; a white almost marginal line along posterior part of 
costa and termen, at apex preceded by an orange dot and followed by a black 

U 
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dot, whence proceeds a blackish line along upper part of terxnen : cilia whitish- 
ochreous. Hind wings cilia 2$ ; whitish-grey, towards apex whitish-ochreous : 
a blackish apical dot ; cilia whitish-oohreous, at apex with a blackish median bar. 

Maskeliya, Ceylon, in February ; two specimens (Pole). 

Timyra isochra , n. sp. 

$• 12 — 14 mm. Head, palpi, thorax, and abdomen whitish-ochreous; second 
joint of palpi dilated towards apex and rough-scaled beneath, internally exca- 
vated and filled with blackish scales, terminal joint minute, concealed ; thorax 
partly suffused with deeper ochreous. Antennae ocbreoufl-yellowish. basal joint 
with anterior scale-projection. Legs whitish-ochreous, anterior end middle 
tibiae with a grey spot, posterior tibiae and basal joint of tarsi clothed with 
long rough projecting ochreous- whitish hairs, mixed with dark fuscous, with a 
tuft of blackish metallic -tipped scales towards apex of tibiae. Forewings elon- 
gate, narrow, costa moderately arched, apex round-pointed, termen extremely 
obliquely rounded ; 4 and 5 stalked, 7 to costa, 9 connate with 7 ; light 
oohreous-yellowish ; four somewhat oblique rather broad undefined fasciae of 
deeper ochreous or brownish suffusion, first sometimes rather dark fusoous, 
second narrowest: cilia whitish-ochreous. Hindwings with 3 absent, 6 to costa ; 
light oohreous-yellowish, with subdorsal groove enclosing long pencil of 
ochreous-yellowish hairs ; cilia whitish-ochreous. 

Maskeliya, Weliawaya, and Puttalam, Ceylon, in May, November and De- 
cember ; five specimens (Pole, Alston). 

'J imyra phorda , n. sp. 

$. 13— 14 mm. Head fusoous, face whitish. Palpi whitish, an terioi edge 
dark fuscous. Antenn® whitish. Thorax rather dark fuscous, posterior ex- 
tremity whitish. Abdomen whitish-ochreous. Legs light ochreous ringed with 
whitish, posterior tibi® clothed above with very long projecting curved whitish 
hairs m xed with blackish. Forewings elongate, rather narrow, costa moderate- 
ly arched, apex obtuse, termen slightly rounded, oblique ; 7 to apex ; ochreous- 
whitish ; a narrow dark f nacous basal fascia ; a very broad rather dark pur- 
plish-fuscous antemedian fascia, considerably narrowed towards costa ; an ill- 
defiled triangular spot of dark fuscous in-oration on costa beyond middle, and 
a sub- triangular dark fuscous spot on torous, connected anteriorly by a pale 
ochreous-yellowish streak, the fascia of ground colour which precedes these 
bisected by an undefined line of dark fuscous scales ; apical aiea between and 
beyond these irregularly strewn with dark fuscous scales: cilia ochreous-whitish 
base mixed with fuscous. Hindwings with 6 to termen ; grey, lighter towards 
base ; cilia oohreous-grey- whitish. 

Puttalam, Ceylon, from September to November ; three specimens (Pole). 

Timyra pastas, n. sp. 

19—23 mm. Head whitish-ochreous, tinged on crown and sometimes 
mixed with bronzy -fuscous, sides more yellowish* Palpi whitish-oohreous, second 
joint in $ internally with long expansible whitish-ochreous scales, terminal 
joint long, slender, basal and terminal joints tinged with fuscous. Antenn® 
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ochreouw- yellowish, towards apex ringed with fuscous, basal joint simple. 
Thorax whitish-oohreous mixed with dark fuscous. Abdomen pale ochreous- 
yellowish, segments suffused with fuscous towards base, apex deeper yellow. 
Legs dark fuseous, banded with pale yellowish, posterior tibiae and tarsi clothed 
above with rough dark fuscous hairs irrorated with whitish, with very large 
expanded median tuft of whitish, oohreous>yellow, black, and bright steel* metal 
lie scales. Forewings elongate, rather narrow, costa gently arched, apex ob- 
tuse, terraen slightly rounded, oblique ; 7 to apex ; whitish-oohreous-yellowish 
irregularly sprinkled with blackish and dark fuscous ; a small blackish basal 
spot ; a broad suffused dark fuscous antemedian fascia ; a broad suffused fascia 
of dark fuscous and black irroration occupying apical fourth of wing : cilia 
bronzy-grey, basal half deep ochreous-yeilow limited by a dark fuscous shade. 
Hindwings with 3 in g absent, G to termen ; dark fuscous, in g with a short 
subdorsal groove, beneath which is a short fringe of whitish-oohreous hairs ; 
cilia bronzy-grey, basal third pale ochreous-yellowish. 

N. Coorg (3,600 feet), in May, September and October ; five specimens 
(Newoome). 

THmyra auiaroha , n. sp. 

*9- 18— 19 mm. Headochreous-yollow. Palpi light ochreous-yollow, basal 
joint fuseous, terminal joint long, slender, anterior edge dark fuscous. Antennaa 
whitish-ochreous ringed with dark fuscous, basal joint simple. Thorax blackish. 
Abdomen ochreous-yeilow ; segments rather dark fuscous towards base. Legs 
dark fuscous, femora and tarsi banded with pale ochreous-yellowish, posterior 
tibiae and tarsi clothed above with rough dark fuscous hairs, tufted in middle 
of tibiae, with an ochreons-whitish band before middle. Forewings elongate, 
rather narrow, posteriorly somewhat dilated, oosta posteriorly moderately 
arched, apex rounded, terraen obliquely rounded ; 7 to apex ; whitish -ochreous ; 
three blackish fasciae, first narrow, basal extended along costa to meet second, 
second broad, antemedian, third very broad, from about g of costa to tornus, 
with a few ochreous-whitish specks, posterior edge curved parallel to margin of 
wing ; a deep ochreous-yeilow streak along posterior part of oosta and termen : 
cilia dark bronzy-grey, with blackish basal line. Hindwings with 3 in g absent, 
6 to termen ; dark fuscous : cilia bronzy -grey, with pale basal line and darker 
subbasal shade* 

Palni Hills (6,000 feet) ; N. Coorg (3,500 feet) ; in May, two specimens 
(Campbell, Newoome). 

Ttmyra itachyophora, n. sp* 

g* 18—19 mm. Head whitish-oohreous. Palpi whitish-oohreous, basal joint 
fuseous, second joint very long, clothed internally and above with very long 
expansible ochreous-whitish hairs, terminal joint about half second, clothed 
with dense hairs above, mixed or suffused with dark fuscous. Antenna) dark 
grey, basal joint with large tuft of whitish-oohreous scales becoming dark grey 
towards apex, internally blackish* Thorax fuaoous. Abdomen whitish-ochre- 
out, doraally more yellowish, with *3igbt fuscous suffusion. Legs dark fuscous 
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ringed with ochreous-wbitish, posterior tibiae with very large median tuft of 
Jong curved pale yellowish scales mixed with blackish* Forewings elongate, 
narrow* costa gently arched, apex obtuse, termen slightly rounded, oblique ; 
7 to apex ; whitish -ochreous, irregularly mixed with fuscous and sprinkled with 
blaokish ; a slender dark, fuscous basal fascia, followed by a narrow clear 
whitish-ochreoua fascia ; a curved slightly oblique clear whitish-oohreous 
transverse median line ; an irregular dark fuscous line round apex and termen : 
cilia whitish-oohreous, with dark fuscous antemedian and fuscous apioal shades* 
Hindwings with 3 absent, 6 to termen ; whitish-ocbreoos ; a narrow fuscous 
streak along termen* sometimes interrupted, and a fuscous patch along posterior 
half of costa ; submedian and subdorsal grooves suffused with light ochreous- 
yellowish, latter with a very long expansible pencil of whitish-oohreous hairs ; 
cilia whitish-ochreous, with faint fuscous line. 

Diyatalawa (4,000 feet), Ceylon, in August and September (Fletcher) ; three 
specimens. 

Tlmyra holoeona , n. sp. 

g. 16 — IB mm. Head dark fuscous, sides yellowish. Palpi dark fuscous, 
externally suffused with pale yellowish, second joint much thickened with dense 
projecting scales above and beneath, terminal joint very short, concealed. 
Antennae pale yellowish, basal joint dark fuscous, with anterior scale-projection. 
Thorax dark fuscous, with angulated posterior ochreous-yellow mark. Ab- 
domen dark fuscous, beneath whitish-oohreous. Legs whitish-ochreoua banded 
with dark fuscous, posterior tibiae with expansible median tuft of whitish- 
oohreous hairs becoming dark fuBcous on upper half, basal joint of tarsi rough- 
scaled above. Forewings elongate, narrow, costa anteriorly moderately arched, 
apex obtuse, termen obliquely rounded ; 4 and 5 stalked, 7 to costa ; dark 
fuscous, faintly purplish -tinged ; a yellowish basal dot ; two irregular inwardly 
oblique pale yellowish transverse lines before and beyond { ; a triangular 
ochreous- yellow blotch on oosta beyond middle, reaching more than half across 
wing, and a yellow dot in disc beyond apex of this: cilia dark fuscous. 
Hindwings with 3 absent, 6 to apex, dark fuscous, a submedian groove 
containing an expansible pencil of very long whitish-ochreous hairs ; cilia dark 
fuscous. 

Maskeliya, Ceylon, in August, two specimens (de Mowbray). 

Tlmyra diptaUa, n* sp. 

$. 17— 19 mm* Head orange, lower part of face infusoated. Palpi fuscous, 
much thickened throughout with dense projecting scales beneath, second joint 
internally with long expansible pale greyish -ochreous hairs, terminal joint 
shorter than second, wholly clothed with dense scales. Antenna* about 1, dark 
fuscous, basal joint with projecting scales anteriorly. Thorax fuscous, darker 
anteriorly. Abdomen pale ochreous-yellowish. Legs fuscous, anterior pair 
dark fuscous, streaked end dotted with white, posterior tibiae with large median 
tuft of curved ochreous- whitish scales becoming blackish and steel-metaUic on 
upper half, basal joint of torsi rough-scaled above. Forewings elongate, rather 
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narrow, posteriorly dilated, costa gently arched, apex rounded, termen obliquely 
rounded ; 7 to apex ; fuscous, irrorated with fuscous-whitish scales tipped with 
blackish ; a suffused whitish-ochreous streak along dorsum ; some raised scales 
in disc near base: cilia greyish or grey- whitish, with a dark fuscous subbasal 
line, base ochreous- tinged. Hindwings with 3 absent. G to termen ; whitish- 
oohreons, towards apex tinged with fusoous ; a subdorsal groove containing an 
expansible pencil of very long pale oohreous-yellowish hairs ; cilia whitish- 
ochreous. 

Khasi Hills, in June ; five specimens. In this species the antenn© are shorter 
than usual, being only about as long us forewings, whereas in general they are 
very obviously longer, but otherwise there seems no structural difference. 

Timyra Btasiotica, n, sp, 

*9. 24—28 mm. Head pale ochreous mixed with fuscous. Palpi in $ 
fusoous, basal joint elongate forming an elbow, second joint very long, much 
thickened with dense scales, internally with very long expansible pencil of 
whitish-ochreous hairs, terminal joint about half second, much thickened with 
dense scales, obtuse, in $ pale oohreous-yellowish mixed with fuscous and dark 
fuscous, Antennai oohreons- yellowish, ringed and sometimes mixed with 
fusoous, basal joint in $ with large curved anterior tuft of shining dark fuscous 
scales. Thorax ochreous- fuscous mixed with dark fuscous. Abdomen pale 
oohreous-yellowish, with dark fuscous lateral line. Legs dark fuscous banded 
with pale yellowish, apex of middle tibia white in posterior tibia with very 
large median tuft of curved yellowish and fuscous scales becoming blackish and 
shining bronzy towards apex. Forewings elongate, narrow, rather dilated 
posteriorly, costa slightly arohed, apex obtuse, termen rather obliquely rounded ; 
7 to termen ; fuscous or whitish-fuscous, irrorated with dark fuscous, sometimes 
sprinkled with whitish or deep ochreous ; in $ a tuft of raised scales in disc 
near base ; an indistinct rather oblique sometimes curved slender deep yellow- 
ochreous fascia from | of costa to } of dorsum, often incomplete or reduced to 
a small disoal spot: cilia oohreons- whitish, becoming yellowish towards base, 
with dark fusoous subbasal shade, and two posterior fusoous shades. Hindwings 
with 3 in $ absent, 6 to termen ; whitish-ocbreons-yeUowish ; costa and termen 
narrowly suffused throughout with fusoous, in £ more widely towards apex ; 
in $ a submedian groove containing an expansible pencil of very long ochreous- 
whikiah hairs ; cilia whitish -ochreous- yellowish. 

Maakeliya, Ceylon, in April, May and August; five specimens (Green, Pole, 
de Mowbray). Might be mistaken for a dark form of T, ting atoms, but 
certainly distinct by narrower forewings and obtuse palpi of $ ; fascia of 
forewings differently placed, and in tingaUntis always distinct. 

Timyra auloniU$ t n. sp. 

$? • 17 — 19 mm. Head whitish ochreous, crown suffused with fuscous except 
on sides. Palpi ochreous- whitish, in £ much thickened throughout with dense 
scales, second joint internally with very large expansible tuft of long whitish 
hairs mined basally with black, terminal joint shorter than second, obtuse, 
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internally excavated and filled with black scales ; in $ with terminal joint and 
anterior edge of second blackish. Antennae ochreous* whitish ringed with dark 
fuscous, basal joint in £ with large anterior scale -projection. Thorax rather 
dark fuscous, with ochreous- whitish stripe on each side of back. Abdomen 
whitish-ochreous dorsally suffused with fuscous towards base. Legs ochroous- 
whitish banded with dark fuscous, posterior tibise and tarsi above with short 
rough orange scales mixed with black, and long scattered whitish and black 
scales, forming a tuft before middle of tibiae. Fore wings elongate, narrow, 
costa slightly arched, apex obtuse, termen nearly straight, rather strongly 
oblique ; 7 to termen, 9 out of 7 ; dark fuscous ; all veins marked by ochreous* 
whitish lines, sometimes partially tinged with ochreous-yellow ; costal edge pftlc 
ochreous-yellowish : cilia whitish-ochreous, base more yellowish, with two dark 
fuscous shades. Hindwings with 3 absent in £,6 to termen ; grey, in £ with 
broad whitish-ochreous patch extending through disc from near base to near 
termen, beneath which is a groove containing pencil of whitish-ochreous hairs ; 
cilia whitish-ochreous, with two indistinct fuscous shades except on upper 
portion of termen. 

Kandy and Peradeniya, Ceylon, in August, October and February : five 
specimens ('Green). 

Timyra xanthaula , n. Bp. 

£. 19— 22 mm. Head palpi, antenna?, thorax and abdomen ochreous-yellowish; 
centre of crown tinged with fuscous ; palpi alike in both sexes ; anterior edge 
dark fuscous ; antenn® with a dark fuscous line on basal joint ; shoulders with 
a fuscous spot. Legs whitish-ochreous banded with blaclrish-grey, posterior 
tibi© and basal joint of tarsi orange with a black lateral line, above clothed with 
rough yellowish hairs mixed with black, with a large median tuft of yellowish 
hairs tipped with black. Forewings elongate, narrow, costa gently arched, 
apex obtuse, termen nearly straight, oblique ; 7 to termen ; ochreous-yellowish, 
deeper on margins ; a moderate somewhat oblique deep ochreous-yellow median 
fascia, with traces of fuscous edging ; two fuscous longitudinal lines in disc 
before this, coincident towards base, and onealong fold not reaching fascia ; a 
series of interneur&l fuscous streaks on posterior half of wing : cilia whitish- 
ochreous with a black subapical line, basal half deep ochreous-yellow. 
Hindwings with 3 absent, 6 to termen ; whitish-ochreous ; submedian and 
subdorsal grooves, latter containing expansible whitish-ochreous hairs; cilia 
whitish-ochreous. 

Palni Hills (6,000 feet) ; three specimens (Campbell )> 

Timyra $chomota, n. sp. 

£ 9 * 24—27 mm. Head orange-yellow, centre of crown bronzy. Palpi alike 
in both sexes, orange-yellow, anterior edge black, terminal joint in 9 almost 
wholly blackish. Antenna* ochreous-yellowish, anteriorly suf used with fuscous, 
in 9 ringed with fuscous, basal joint in £ with large anterior tuft of curved 
yellowish scales mixed with dark grey. Thorax dark fuscous, with ochreous- 
yellow stripe on each side of back. Abdomen orange-yellow, towards base 
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suffused with fuscous. Lege orange-yellow banded with dark fusoous. 
posterior tibiee and tarsi above with rough black scales and longer scattered 
pale yellowish hairs with black tips, tibiea with large median tuft of similar 
hairs. Forewings elongate, narrow, costa gently arched apex obtuse, termen 
slightly rounded, oblique ; 7 to termen ; in $ ocbreous-orange, in 9 pale 
oohreous-yellowish streaked with orange , a costal streak from base to { and 
a series of well-marked intemeural streaks, not reaching costa posteriorly or 
termen, blackish or dark fuscous, interrupted by a somewhat curved oblique 
double median fascia, of which first half is ochreous- yellow, paler in 9 * and 
second deep ochreon*- orange suffosedly edged with dark fuscous ; a blackish 
line along posterior part of costa and termen : cilia pale whitish* ochreous, 
basal half orange, with a blackish postmedum line beooming double towards 
fcotnus. Hindwmgs with 3 in g absent, 6 to termen ; dark fuscous ; in ^ an 
oohreous-yellow streak from base along a subdorsal groove enclosing a pencil 
of long ochreous-whitish hairs, posteriorly dilated into a broad patch 
extending all along termen but not quite reaching it, m which is a curved line 
of appressed hairs ; cilia ochreous-whitish, more yellowish towards base, with 
two dark fuscous shades. 

Palni Hills and Cuddapah ; three specimens (Campbell). 

Timyra tomslis, n. sp. 

9. 17—20 mm. Hoad fuscous, face and side-tufts ochreous-whitish. Palpi 
ochreous-whitish, anterior edge and terminal joint dark fuscous. Antennae 
fuscous- whitish, more or less suffused with fuscous and ringed with dark 
fuscous. Thorax bronsy-fnscons, with slender whitish rftripe on each side of 
back. Abdomen light ochreous-yellowish. LegB ochreous-yellowish longi- 
tudinally streaked with black odged with whitish, posterior tibiae with large 
median tuft of long curved whitish and black hairs. Forewings elongate^ 
narrow, costa slightly arched, apex obtuse, termen slightly rounded, rather 
oblique ; 7 to termen ; brown Bprinkled with dark fuscous, narrow orange 
subcostal and submedian streaks from base, not reaching middle ; a slender 
curved rather oblique white median fascia ; veins on posterior third of wing 
marked with irregular white streaks ; a slender white streak along posterior 
part of costa and termen ; cilia white, basal half yellowish -tinged, limited by a 
blackish line, tips fuscous. Hindwings with vein 6 to termen ; grey ; cilia grey- 
whitish, base yellowish- tinged, with a snbbasal fuscous line. 

N. Coorg (3,500 feet), in June and November ; three specimens (Nowcome). 

limyra toreutis, n. sp. 

$• 17 — 20 mm. Head dark bronsy-fusoous, face suffused with ochreous- 
whitish. Palpi simple, sickle-shaped, whitish-yellow, anterior and posterior 
edges blackish. Anteunee pale yellowish anteriorly suffused with dark fuscous 
basal joint with yellowish anterior tuft mixed with dark fuscous* Thorax 
dark bronsy-f usoous, with a whitish line on each aide of back and a yellow 
mark on each side of posterior extremity* Abdomen ochreous-yellowish, base 
of segments suffused with dark fuioous. Legs yellowish; banded with 
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blackish sprinkled with white, posterior tibiae with large median tuft of 
long carved purplish-fuscous and oohreous-yellow scales tipped with black. 
Forewings elongate, narrow, costa gently arched, apex obtuse, termen slightly 
rounded, oblique ; 7 to apex, 9 out of 7 ; dark fuscous ; two or three Bhort 
whitish streaks from base ; transverse lines of white irroration at $ and $, 
partly marked with orange ; three orange longitudinal streaks from about 
middle to J, third furcate posteriorly, separated by streaks of purplish-leaden 
suffusion ; veins 3, 4, and 7—10 marked more or less completely with white 
streaks, 5 and 6 with orange streaks ; a short white streak along costa near 
apex: cilia fuscous-whitish, basal third pale yellowish limited by a black line 
with two postmedian dark fuscous lines. Hindwings with 3 absent, 0 to 
termen ; dark fuscous , a subdorsal groove enclosing a pencil of whitish- 
ochreous hairs ; cilia rather dark fuscous, base pale yellowish. 

Maskeliya, Ceylon, from August to October ; four specimens (Alston). Very 
like tnendictUa , but differing by the smaller sire, white streaks from base 
(in rrumdicella orange), fewer and longer orange postmedian streaks, more 
numerous white and fewer orange lines on veins posteriorly, and wholly dark 
fuscous hindwings. 

Timyra selmatias, n. sp. 

9, 18— 19 mm. Head and thorax bronzy-fuscous. Palpi whitish tinged 
with fuscous, anterior, edge dark fuscous. Antennae white ringed with dark 
fuscous. Abdomen ochreous- whitish. Legs fuscous ringed with yellowish and 
whitish, posterior tibia with very long rough whitish hairs, and very large 
median tuft of curved yellowish and whitish hairs tipped with black and 
silvery-metallic, and smaller apical yellowish tuft tipped with grey and violet- 
whitish, basal joint of tarsi above with rough yellowish scales tipped with grey 
and violet-whitish. Forewings elongate, narrow, costa slightly arqhed, apex 
obtuse, termen slightly rounded, oblique ; 7 to just below apex ; purplish - 
fuscous, sprinkled with blackish ; median third obscurely streaked with Whitish 
on veins ; a narrow irregular orange transverse fascia from $ of costa to } of 
dorsum ; a triangular spot of whitish suffusion on costa about J, and an 
irregular suffused whitish streak immediately before termen; apical and 
terminal edge Buff used with dark fuscous : cilia grey-whitish, basal third pale 
yellowish limited by a fuscous line. Hindwings with 6 to termen ; grey ; cilia 
whitish-ochreous, more yellowish towards base. 

Maskeliya, Ceylon, in August and October ; two specimens (Alston). 

Timyra 9 phaeri$ti» t n. sp. 

£ 16—17 mm. Head and thorax shining light oohreous-yellowiah, centre 

of crown fuscous. Palpi yellowish, alike in both sexes. Anfcennaapale yellowish, . 
Abdomen whitish-ochreous, segments dorsally suffused with fuscous. Legs 
whitish-ochreous, anterior and middle fcibi® yellowish with blackish subapical 
spots, posterior tibto with expansible tufts of yellowish scales at middle and 
apex spotted with blackish at base. Forewings elongate, narrow, costa gently 
arched, apex round-pointed, termen extremely obliquely rounded ; 7 to termen ; 



INDIAN MlOnO-LEPlDOPTERA. 


451 


oohreousyellow ; a dark £ usoous basal median dot ; a moderate oblique fuscous 
fascia from near costa at to middle of dorsum ; a round fuscous blotch resting 
on dorsum before tornus and reaohing t across wing ; a triangular patch of 
fuscous suffusion resting on termen : cilia ochreous-yellow. Hindwings with 8 
present in stalked with 4,6 to termen ; pale whitish-yellowish ; in $ basal 
half mostly occupied by a patoh of modified brownish scales, including a long 
expansible pencil of brown hairs from base in a submedian groove ; cilia whitish* 
yellowish. 

Palni Hills (6,000 feet) ; two specimens (Campbell). 

Timyra hippastis, n. ap. 

99- 10—12 mm. Head ochroous-yellowisb, face whitish. Palpi whitish- 

yellowish, alike in both sexes. Antennas white ringed with fuscous, basal joint 
simple. Thorax whitish, more or less suffused with yellow-ochreous. Abdomen 
in $ dark grey, in $ ochreous-whitish. Legs oobreous- whitish, posterior tibia) 
and basal joint of tarsi olothed with long rough whitish scales mixed with fuscous, 
tibia) with median and apical tufts tipped with black. Forewings elongate, 
narrow, costa slightly arohed, apex round-pointed, termen extremely obliquely 
rounded ; 6 absent, 7 to apex ; in $ ochreous-yollow, in 9 white more or less 
suffused with ochreous-yellow, especially on margins ; a small deep yellow basal 
patch, in $ containing a large tuft of raised 9caJes ; broad deep ochreous-yellow 
or yellow-brown faaoia before middle and about }, confluent on dorsum ; apex 
deep yellow or yellow-brown : cilia pale yellowish, towards tornus more or less 
infuscated. Hindwings with 3 present in 6 to apex ; in $ dark grey, with 
submedian streak thinly scaled and yellowish- tinged, oilia $rey ; in 9 whitish, 
cilia yellow- whitish. 

Khasi Hills, from June to September ; twelve specimens. 

Ting&tftra, Walk. 

I believe this generic name should be adopted for the genus which 1 have 
hitherto oalled Tipha, Walk. 

Tingentera tclipUca, n. sp. 

£. 17 mm. Head and thorax shining bronse. Palpi dark metallic leaden* 
grey, mixed with yellowish towards base, second joint broadly dilated with dense 
scales above and beneath and internally excavated so as to be spoonshaped, ter- 
minal joint concealed# Antennae dark grey with whitish median band, basal 
joint with slight anterior scale-projection. Abdomen pale shining grey, anal 
tuft whitiah-oehreoua. Leg* orange-yellowish, anterior femora and tibia dark 
grey, middle tibia with dark grey apical spot, posterior tibia and three basal 
joints of tarsi with rough projecting scales above. Forewings elongate, pos- 
teriorly dilated, costa moderately arched, apex rounded, termen obliquely 
rounded ; lower margin of cell approximated to dorsum, 2 widely remote, 3 
and 4 stalked from angle, 7 and 8 stalked, 8 to apex ; dark purplish-fuscous, 
posteriorly broadly suffused with raetallio-bronse ; a deep fiery orange band 
occupying basal J of wing except a very small basal patoh, posterior edge 
concave, emitting a narrow subdorsal projection to beyond middle ; in middle 
15 
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of this band k a small leaden-metallic spot : cilia shining bronze* Hindwings 
with 3 and 4 approximated, 6 and 7 approximated, 7 to apex ; dark fuscous ; 
rather broad pale orange coBtal and aubmedian streaks of modified scales, 
confluent towards base, latter grooved towards base and enclosing an expansible 
pencil of long pale orange hairs ; cilia grey. 

Kandy, Ceylon, in October ; one specimen (Green). 

Tingentera thoracias , n. sp. 

$ 18—19 mm. Head and thorax shining bronze, face yellowish. Palpi 

bluish-leadon-metallic, second joint broadly dilated with long rough yellowish 
scales beneath and short ones above, and internally excavated so as to be 
spoonshaped, terminal joint concealed. Antennae dark grey, with whitish 
median band, basal joint with slight anterior scale-projection. Abdomen light 
ochreous-yellowish. Legs light yellowish, anterior fomora and tibire dark 
metallic grey, middle tibiae with dark grey apical spot, posterior tibiae and three 
basal joints of tarsi rough-scaled above. Forewings elongate, posteriorly 
dilated, costa moderately arched, apex rounded, tormon obliquely rounded : 
lower margin of cell approximated to dorsum, 2 remote, 3 and 4 connate from 
angle. 7 and 8 stalked, 8 to apex, 9 connate with 7 ; purplish-fuscous, posterior 
half suffused with pale metallic golden-bronze ; an orange band occupying 
basal third of wing except a very small dark metallic bluish-leaden basal patch, 
posterior odge strongly concave, produced along costa as a slender streak almost 
to apex ; a light blue-leaden-metallic spot in middle of this band, and its 
posterior edge margined in disc with a blue -leaden-metallic streak ; a small 
transverse-oval orange spot in disc at J, sometimes connected with dorsum by a 
patch of light yellowish suffusion almost confluent dorsally with preceding 
band : cilia whitish-bronzy-oebreous, Hindwings with 3 and 4 approximated, 
0 and 7 approximated, 7 to apex ; whitish -ochreous, with a rather broad pale 
orange costal streak of modified scales • a submedian groove containing an 
expansible pencil of very long pale orange hairs ; cilia whitish-oohreous, slightly 
purplish-tinged on lower half of termen. 

Maskeliya, Ceylon, in February aud March ; two specimens (de Mowbray). 

Tingentora philodoxa , n. sp. 

$ 20 mm. Head violet-bronzy, sides orange, upper part of face bluish- 
silvery, lower light orange. Palpi orange, with a dark leaden-metallic streak 
on upper hdf, second joint much dilated with dense long orange scales beneath 
,and short ones above, terminal joint concealed. Antenna; dark fuscous, basal 
joint simple. Thorax dark fuscous, with au orange stripe on each side of back. 
Abdomen dark fuscous, apex yellowish. Legs orange-yellowish, anterior femora 
and tibiae dark fusoous streaked with leaden-metallic, middle tibiae with base 
and apex dark leaden-fuscous, tarsi whitish, posterior tibiae rough-scaled, 
tarsi whitish banded with dark fusoous. Forewings elongate, very narrow, 
costa posteriorly moderately arched, apex obtuse, termen very obliquely 
rounded ; lower margin of cell approximated to dorsum, 2 from before 
middle, 3 and 4 connate from angle, 7 and 8 stalked, 7 to termen orange 
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posteriorly mixed with dark purplish -fuscous suffusion ; a narrow dark 
blue*leaden»metallio streak from base of costa to disc at £, thence bent 
downwards and irregularly thickened to dorsum before tornus ; a dark 
purplish -fuscous streak along dorsum from near base, containing a leaden- 
metallic streak, running into' this posteriorly ; a triangular suffused dark 
purplish-fuscous patch in disc beyond $, confluent l>ene&th with these 
streaks ; tormen suffused with deep bronzy -purple : cilia dark purplish-bronze. 
Hind wings with cell very short, 3 and 4 stalked, 6 bent near origin, G and 7 
stalked, 6 to termen ; blackish -fuscous ; cilia dark grey. 

Maskoliya, Ceylon, in April ; one specimen (Pole). 

Tingtntera conotoma, n. sp. 

14 — 17 mm* Head dark shining purplo-bronze. Palpi alike in both 
sexes, oohreoua-yellow. Antennae grey, basal joint simple, yellowish. Thorax 
orange, largo humeral blotches and a posterior spot dark shining leaden-grey. 
Abdomen in £ ochreous- yellowish, in 2 dark grey. Legs orange-yellowish, 
spotted with grey suffusion, posterior tibiae and basal joint of tarsi rough -haired 
above. Forewings elongate, very narrow, costa gently arched, apex round - 
pointed, termen extremely obliquely rounded ; 2 remote, and 4 connate, 
7 absent, 8 to costa ; orange ; a small dark purplish-leaden fuscous basal-patch ; 
two large oval bluish -leaden-metallic spots in disc, first towards costa before 
middlo, second towards dorsum beyond middle ; a dark purplish-leaden-fuscous 
elongate semi-oval blotch extending along dorsum from near basal patch to 
middle; a bronzy patch, anteriorly edged with dark fuscoug suffusion, occupy- 
ing apical l of wing except a narrow streak of ground colour along costa almost 
to apex, anterior edge acutely indented in middle: cilia bronzy, towards tornus 
pale groyish-ochreous. Hind wings with 3 and 4 connate, G and 7 stalked, 6 to 
termen ; in $ whitish-ochreous, posteriorly suffused with light grey, with a 
submedian groove containing an expansible pencil of very loDg whitish- 
yellowish hairs ; in 2 gray ; edm whitish -ochreous, m 9 greyish -tinged. 

Maakeliya, Kandy, Maturatta, Biyatalarwa, Ceylon, from January to April, 
in July and September; eight specimens (Pole, Green, Fletcher). 

TingenUra baton* »tii } n. sp. 

14 — 17 mm. Head and thorax light ochreous-y allow, shoulders with 
a dark leaden-fuscous spot. Palpi yellowish, in $ with second joint dark 
leaden -metallic -grey except on edges, dilated with projecting scales above and 
beneath and internally excavated so as to be spoonshaped, terminal joint 
obsolete* Antennw pale ochreous-yellowish. Abdomen whitish- ochreous, in 2 
groyish-tingod posteriorly. Legs ochreous-yellowish, posterior tibiae smooth, 
banded with dark fuscous and leaden -metallic. Fore wings elongate, narrow, 
costa moderately arched, apex round-pointed, termen extremely obliquely 
rounded ; 2 remote, 3 and 4 approximated from angle 7 absent, 8 to costa : 
orange, paler towards costa ; markings dark-metallic-leaden-grey ; a narrow 
basal spot ; a streak along fold from near base to near middle ; a streak in disc 
from about i to $ ; a small dorsal spot before middle ; apical third of wing more 
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or less broadly streaked with leaden -grey between veins, variable in extent : 
cilia pale oohreous-y ellowish . Hindwings with 8 and 4 oonn&te, 6 and 7 stalked* 
6 to termen ; in £ whitish-ochreous, costa suffused with grey, with snbmedian 
groove and expansible pencil of long whitish-ochreous hairs from base lying 
beneath it ; in $ grey ; cilia whitish -ochreou*. 

Maskeliya, Oeylon, in Jane, from September to November, and in January ; 
six specimens (Pole, de Mowbray). 

Tingmttra ephe$tri$, n. sp. 

£. 16 — 18 mm. Head, palpi, and antenna oohreons-yellow, face paler ; 
second joint of palpi dilated with rough scales towards apex above and beneath, 
with a dark grey spot internally, terminal joint very short, projecting. 
Thorax oohreons-yellow spotted with dark fuscons. Abdomen whitish-ochreous 
tinged with grey. Legs yellowish, spotted with dark grey, posterior tibia 
above with expansible yellow median and apical scales tipped with black. 
Forewings elongate, narrow, costa gently arched, apex tolerably pointed, 
termen very obliquely rounded ; 4 and 5 stalked, 7 and 8 stalked, 7 to costa ; 
orange ; a blackish dot on base of costa ; a fascia near base composod of two 
irregular dark fuscous lines mixed with leaden- metallic coincident at extremities ; 
a similar irregular transverse line at £, closely followed by a moderate dark 
fuscous fascia, narrowed on costa and dilated on dorsum ; a round dark fuscous 
dot mixed with leaden-metallic in middle of disc ; a moderate inwards-enrved 
fascia of fuscous suffusion from about } of costa to tornus, marked with a 
strongly inwards-oblique leaden-metallic streak from costa, a dot below middle, 
and a longitudinal mark on tornus ; three similar longitudinal leaden-metallic 
marks on termen, and one on costa before apex, more or less surrounded with 
fuscous suffusion: cilia fuscous, basal half orange exoept towards tornus. 
Hind wings with 3 and 4 connate, 6 and 7 stalked, 6 to termen ; rather dark 
grey ; a small whitish-ochreous patch at tornus, above which is a hyaline groove 
containing a pencil of whitish-ochreous hairs ; cilia grey. 

Maskeliya , Oeylon, in February ; two specimens (Pole). 

Tingentera molybdantha, n. sp. 

£. 14 mm. Head dark bronzy-fuscous, face and side tufts yellowish-fcinged. 
Palpi ochreoufl-yellowish mixed with dark grey, second joint broadly dilated with 
long projecting oohreous-yeilow scales beneath, terminal joint minute, concealed. 
Antenna dark fuscous, basal joint with slight anterior scale-projection. 
Thorax dark bronzy -fuscons. (Abdomen broken?) Legs dark fuscous, ringed 
with ochreous-yollowish , all femora suffused with metallic grey, posterior tibia 
with bright leaden-metallic bands before and beyond middle, with expanded 
scales at origin of spurs. Forewings elongate, rather narrow, costa moderately 
arched, apex round-pointed, termen very obliquely rounded ; 2 remote, 3 and 4 
connate, 7 and 8 stalked, 7 to costa ; dark fuscous sprinkled with black, with 
•oattered ochreous hair-scales ; thick blmsh-ieaden-metallie subcostal and 
narrower submedian streaks from base to $ ; an almost straight double 
anteraedian fascia, first half narrow, yellow-ochreous, edged posteriorly with 
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dark fuscous, second half broader, bright bluish-leaden-metallic ; some irregular 
leaden-metallic spots in disc about } and round posterior third of costa and 
termen, round apex confluent into a streak : cilia rather dark fuscous, towards 
base mixed with ochreous. Hindwings with 3 and 4 connate, 6 and 7 stalked, 
6 to termen ; dark fuscous ; a short subdorsal groove from baso, containing an 
expansible pencil of whitish -ochreous hairs ; cilia rather dark fuscous. 

Pattipola (6,200 feet), Ceylon, in September ; one specimen (Fletcher). 

Tingmiera m$rynU$ , n* sp. 

$9- 17 — 19 mm. Head light yellowish, crown suffused with prismatic 
bronsy-fuscous except on sides. Palpi alike in both sexes, ochreous-yellow, an- 
terior edge of terminal joint dark fnscous. Antennas yellowish, ringed and on 
apical half suffused with fuscous, in $ above basal joint with a short streak of 
shining fuscous inwardly projecting scales above. Thorax shining bronsy* fuscous. 
Abdomen fuscous, apex suffused with ochreous-yellow. Legs ochreous-yellow 
banded with dark fuscous, posterior tibiae clothed with fine loose hairs 
Forewings elongate, narrow, costa gently arched, apex round-pointed, termen 
extremely obliquely rounded; 2 remote, 7 and 8 stalked, 7 to termen; 
bronsy-fuscous with bluish -leaden reflections ; basal third irregularly streaked 
longitudinally with yellowish, with dark shining purplish-fuscous costal and 
purple-blackish subcostal streaks, and lines of blackish scales between the 
yellowish streaks ; a slender oblique pale yellowish median fascia, yellower 
posteriorly ; posterior half of wing streaked with oohreous-yellowish on veins, 
interspaces shining leaden-metallic : cilia pale yellowish, outer half light shining 
bronsy-fuscous. Hindwings with 3 and 4 connate, 6 ancl 7 stalked, 6 to 
termen ; grey, in $ broadly Buffused with whitish -oohreous-yellowish in disc, 
with submedian groove containing expansible pencil of long pole yellowish 
hairs ; cilia whitish-ochreous-yellowish. 

Nijgiri Hills (6,000 feet), in May ; nine specimens (Andrewes). 

Autoiticha, Meyr, 

I have reoognised that this genus, based on a Hawaiian species, is identical 
with Epicama, Meyr, and the latter name is therefore superseded. I have 
described three species from Ceylon, and if I have correctly identified GeUchia 
ajjhella, Walk., 632, and QtUcltia itrmulla, Walk., 632, they also belong to this 
genus, but the condition of the original types leaves some uncertainty, I now 
add eleven more ; but it seems desirable to repeat that considerable care is 
requisite in identifying the more obscure and similar species. The larva* of 
several are known, and all feed in the same way in galleries on lichens. 

A utotticha aureolata , n, up. 

14*— 15 mm. Head orange, centre of crown suffused with fuscous* Palpi 
orange-yellowish, anterior edge suffused with dark fuscous throughout. An- 
tennis dark fuscous, with whorls of long cilia (3). Thorax purplish-fuscous 
ittorated with dark fuscous, sides of posterior extremity yellowish. Abdomen 
yellowish-fuscous, segmental margins darker fuscous. Fore wings elongate, costa 
gently arched, apex obtuse, termen nearly straight, oblique ; purplish-fuscous 
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irrorated with dark fuscous, more or less mixed with ochreous- brownish ; 
aatigmata very indistinct, dark fuscous, plica! almost beneath first diseal ; cilia 
fuscous, base irrorated with dark fuscous. Hindwings dark grey ; cilia grey. 

MaskeliyA, Ceylon, in December and May ; two speoimons (Pole). The long 
antennal oiliations are a peculiar feature, but the other structure is quite as 
usual. 

Aufo»ticha blnaria , n, sp. 

13 mm. Head orange, centre of crown suffused with fuscous. Palpi 
orange -yellowish, anterior edge of terminal joint dark fuacous. Antenna dark 
fuscous, simple. Thorax dark fuscous, apex of patagia and two posterior marks 
dull orange. Abdomen dark fuscous, basal hair- tufts orange. Forewings 
elongate, costa slightly arched, apex obtuse, terraen slightly rounded, oblique ; 
purplish-fuscous suffusedly irrorated with dark fuscous : cilia fuscous mixed 
with dark fuscous. Hindwings blackish ; cilia dark fuscous. 

Maskeliya, Ceylon, in April ; one specimen (Green). Extremely like the 
preceding, but the antennal difference is conclusive. 

AvtosUcha naulychna, n. sp. 

£9. 15 — 16 mm. Head and thorax orange -yellow. Palpi deep yellow, apex 
of second joint with indistinct fuscous ring. Antenn® yellowish ringed with dark 
fuscous. Abdomen dark grey. Fore wings elongate, costa gently arched, apex 
obtuse, termen slightly rounded, oblique ; rather dark purplish -grey ; an 
orange-yellow basal patch, outer edge running from i of costa to { of dorsum, 
extreme costal edge dark fuscous ; a small round yollow-whitish spot in disc at 
1 : cilia purplish-grey. Hindwings and cilia rather dark grey. 

Newera Eiiya and Pattipola, Ceylon, in October; two specimens ( Alston, 
Pole). 

Autosticha calcwia, n. sp. 

£9. 11— 15 mm. Head white, more or less sprinkled with grey. Palpi 
white, lower half and a subapioal ring of second joint, and two rings of 
terminal joint fuscous irrorated with black. Antenna grey. Thorax white, 
more or less sprinkled with fuscous, with a few black specks. Abdomen 
whitish sprinkled with pale fuscous. Fore wings elongate, rather narrow, costa 
moderately arched, apex round-pointed, termen very obliquely rounded ; 
white, sometimes partially fuscous- tinged, more or less sprinkled with fnsoous 
and a few blackish scales ; small blackish spots on costa at base, £, and middle, 
and an almost marginal series extending round posterior part of costa and 
termen to donum before tornua ; stigmata large, blackish, plioal obliquely 
beyond first discal ; additional blackish dots beneath costa near base, and 
between median costal and second disoal stigma : cilia pale whitish-oohreous, 
base with a few blackish specks. Hindwings pale grey ; cilia ochreous-whitish. 

Maskeliya, Ceylon, in January, April, and June ; three specimens (Pole). 

Autoiticha pdm f n. sp. 

£. 10—11 mm. Head and thorax deep ochreous-yellow, shoulders and a dot 
on each side of posterior, extremity of thorax black# Palpi ochreous-yellow. 
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second joint more or less irrorated with blackish, with a black suoapical ring, 
terminal joint with a black median band. Antenna fuscous, obscurely paler* 
ringed. Abdomen grey, apex oobreous whitish. Forewings elongate, narrow, 
costa moderately arched, apex round pointed, termen extremely obliquely 
rounded ; deep oohreous yellow, with a few scattered black scales ; small 
blackish dots at base of costa and dorsum ; elongate blackish spots on costa 
about | and middle ; stigmata large, blackish, plical rather obliqaoly before 
first discal. preceded by more or less black suffusion on fold ; an almost 
marginal row of blackish dots round posterior part of costa and termen to 
dorsum before tornus : cilia ochreous-yellow, basal half with a few blackish 
specks. Hind wings grey ; cilia pale grey. 

Maskeliya, Ceylon, in March and April ; three specimens (Pole). 

Autoiticha anpa»ta % n. sp. 

$ 9. 14—16 mm. Head and thorax deep ochreous yellow. Palpi ochreous- 
yellow, a subapical ring of second joint and median band of terminal joint dark 
fuscous. Autenuw ochreous-yellow spotted with fuscous Abdomen greyish- 
ochreous, margins of segments grey, apex wlutish-ochreous. Forewings 
elongate, costa moderately arched, apex round-pointed, termen faintly sinuate, 
rather strongly oblique ; clear deep ochreous-yellow ; blackish dots on base of 
costa and dorsum ; stigmata largo, black, plical rather obliquely before first 
discal ; an almost marginal row of large black dots along posterior third of 
costa and termen to dorsum before tornus : cilia ochreous-yellow. Hindwings 
grey ; cilia light grey, round apex tinged with yellow -whitish on outer half. 

Maskeliya, Ceylon, in August ; two specimens (de Mowbray, Pole). 

. Autoatioha demetrias , n. sp. 

$ 9 . IB — 16 ram. Head and thorax ochreous-yellow or yellow-ochreous, 
sometimes tinged with fuscous or sprinkled with dark fuscous above. Palpi 
ochreous-yellowish, second joint more or less suffused with dark fuscous, 
sometimes on subapical ring only, torminal joint with dark fuscous median band 
Antenna yellowish ringed with fuscous. Abdomen grey, segmental margins 
whitish-aohreona. Forewings elongate, costa moderately arched, apex obtuse, 
termen faintly sinuate, oblique ; deep ochreous-yellow or yellow-ochreous, 
with some scattered blackish scales, sometimes considerably mixed and suffused 
with brown ; a blackish dot on base of costa ; stigmata moderate, blackish, pli- 
cal somewhat obliquely before first discal ; a short rather inwardly oblique blaok- 
ish streak from dorsum beneath second discal ; an almost marginal row of 
blackish dots, sometimes rather large, along posterior half of costa and termen : 
cilia ochreous-yellow, sometimes with some dark fuscous specks on basal half. 
Hindwings grey, varying in intensity ; cilia whitish- grey, sometimes yellow* 
ish-fcinged, with darker subbasal shade. 

Maskeliya, Ceylon, from October to April ; twelve specimens (Pole, Alston). 

AutatUcha protypa , n. sp. 

17 — 20 mm. Head and thorax varying from deep oohreoos-yelloiriah 
to brownish. Palpi oohreoue-yellowish, eeoood joint more or law irrorated and 
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suffused with dark fusoous, terminal joint with anterior edge or a median band 
more or loss dark fusooas, variable in development. Antenna yellow-ochreoua 
ringed with fusoous. Abdomen ochreous, sides and segmental margins greyish. 
Forewings elongate, costa gently arched, apex obtuse, termen slightly rounded, 
oblique ; deep yellow-ochreous or light ochreous-browniah, sometimes sprinkled 
with dark fusoous ; a blackish dot on base of costa ; stigmata rather small, 
blackish, plica] almost beneath firs? discal ; a short inwardly oblique streak of 
fusoous suffusion from dorsum just beyond Becond discal ; an almost marginal 
row of rather small blackish dots along posterior half of costa and termen to 
dorsum before torn us : cilia ochreous-yellowish, basal half deep oohreous- 
yellow, sometimes sprinkled with dark fuscous specks. Hind wings grey, 
variable in intensity, darker in 9 *» cilia whitish -yellowish with two faint 
greyish shades. 

Maskeliya, Peradeniya, and Maturafcta, Ceylon, in September and from 
January to April (Pole, Green). Larva feeding in galleries of silk and refuse 
on lichens on mossy rocks (Green). 

Autosticha tetrapsda , n. sp. 

13 mm. Head and thorax pale brownish -ochreous. Palpi whitish- 
ochreous, second joint and middle of terminal joint tinged with brownish. 
Antenna whitish-ochreous ringed with fusoous, towards apex suffused with 
dark fuscous. Abdomen whitish-ochreous. Fore wings elongate, costa gently 
arched, apex obtuse, termen obliquely rounded ; pale brownish-oebreouft, 
sprinkled with fusoous ; blackish dots on base of costa and dorsum ; stigmata 
large, blackish, plical beneath first discal ; a similar blackish spot on dorsum 
beneath second discal ; an almost marginal row of blackish dots along posterior * 
part of costa and termen : cilia whitish-ochreous, basal half sprinkled with 
fuscous. Hindwmgs light grey, paler and thinly scaled towards base ; cilia 
whitish -ochreous. 

Palni Hills ; one specimen (Campbell). 

Autotficha demotica, n. sp. 

$ 9- 13-18 mm. Head and thorax light fusoous, Palpi fuscous, apex of 
second joint oohreous- whitish, terminal joint as long as second, ochreous- 
whitish, more or less suffusedly banded with fusoous in middle. Antenna 
whitish-ochreous obscurely ringed with fuscous. Abdomen light greyish- 
ochreous. Forewings elongate, costa moderately arched, apex obtuse, termen 
obliquely rounded ; light fuscous or greyish-ochreous ; a dark fusoous 
dot on base of costa ; stigmata very small, dark fuscous, discal stigmata 
approximated, separated by i of wing, plioal beneath first discal ; an almost 
marginal series of indistinct dark fuscous dots along posterior part of costa and 
tornus : cilia whitish-ochreous. Hindwings grey ; cilia pale oohreons-greyiah. 

Peradeniya, Maduleima, and Ambulangoda, Ceylon, in February, April, June, 
and August ; five specimens (Green, Vaughan, Pole). Very similar to A, tin- 
nueUa , but broader-winged, and discal stigmata obviously closer together. 
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Autotiioha phaulodst, n. »p. 

*9- 12—15 mm* Head and thorax brownish -ochreous sprinkled with 

dark fuscous. Palpi whitish-odfhreous, second joint irrorated with dark fuscous, 
terminal joint as long as second, with dark fuscous median band. Antennm 
fuscous, obscurely pale-ringed. Abdomen fuscous, apex whitish-ochrcous. 
Forewings elongate, costa gently arched apex obtuse, ternjen slightly rounded, 
oblique ; browniah-oohreous, irrorated with fuscous and dark fuscous ; stigmata 
moderate or large, dark fuscous, plica! somewhat before first discal ; a small 
prwtomal spot of dark fuscous suffusion * an almost marginal series of dark 
fuscous dote along posterior portion of costa and termen: cilia very pale 
greyish-ochreous, basal half light brownish-ochreons, with some basal dots and 
a median line of scattered dark fuscous specks. Hindwings grey ; cilia 
ochreous-grey- whitish. 

Madulsima, Ceylon, in April and May ; nine gpecimens (Vaughan). Hitherto 
confused with chtmsti*, and included under it in my description : smaller than 
chsmetii, forewings narrower and termen more oblique, yet broader and less 
oblique than in anthasma ; duller and more uniformly coloured than either, 
with plioal stigma rather before first discal instead of beneath it : basal half of 
cilia not yellowish-tinged as in both these. 

AtUoilicha chemelis, Meyr. 

As indicated above, my description of this species includes phaulodea as well ; 
I restrict the name to the species bred by Mr. Green from larvsa found at 
Peradeniya, with habits as described. The description as * published only needs 
to be altered in the following particulars, vie . : — 

$9- 16—17 mm. Forewings with disoal stigmata large, plical beneath 
first discal. Bred in February and March. 

Apsthittia, n. g. 

Head with appressed scales, side-tufts somewhat raised ; ocelli absent ; 
tongue developed. Ante tin® £, in $ serrulate, shortly ciliated, basal joint 
moderate, without peoten. Labial palpi long, recurved, second joint with 
appressed scales, terminal joint nearly or quite as long as second, slender, acute. 
Maxillary palpi rudimentary. Posterior tibiae clothed with rough scales. 
Forewings with lb furcate, 2 and 3 stalked from angle, 7 and 8 stalked, 7 to 
termen, 11 from middle. Hindwings 1, irapesoidal, termen sinuate, cilia f— 1 ; 
3 and 4 connate, 6 approximated, 6 and 7 stalked. 

Type A» metosca, Meyr. Closely allied to the preceding genus, from 
which it only differs in the presence of vein 8 of forewings. To this genus is 
also referable OaUchia aliemUa, Walk. 634. 

Apathiiti* oarphodee, n. sp. 

S9> 15—16 mm. Head pale ochreous-yellowish, sides deeper. Palpi light 

ochrcoue-yellowish, second joint sprinkled and lower half suffused with fuscous. 
Antenn* light yellowish, obscurely ringed with f uscouS. Thorax ochreoua-yellow- 
Mi, sprinkled with fuscous. Abdomen light ochreous-yeilowish. Forewings 
elongate, costa moderately arched apex obtuse, termen sinuate, oblique ; 
30 
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whitish-oohreous-yeUowish, irregularly sprinkled with deeper oohreous-yellow 
Beales tipped with dark fuscous : blackish dots at base of costa and dorsum, and 
a short blackish dash beneath oosta near base ; stigmata blackish, plical rather 
obliquely before first discal, both moderate, second discal large, round ; patches 
of fuscous suffusion irrorated with blackish towards oosta about j and beneath 
second discal stigma, varying much in development ; a blackish dot on dorsum 
before tornus ; an almost marginal sories of undefined blackish dots along 
posterior part of costa and termen, not reaching tornus : cilia whitish- oobreous- 
yellowish, deeper on basal half, sometimes sprinkled with fuscous. Hindwing? 
grey ; cilia whitish -yellowish, in 9 greyish-tinged, with grey subbasal shade. 

Khasi Hills, from July to September ; eleven specimens. 

Apsthintia metoeca , n. sp. 

9 14—16 mm. Head ochreous-whitish sprinkled with dark fuscous, centre 
of crown tinged with fuscous. Palpi ochreous-whitish, somewhat sprinkled 
with dark fuscous, second joint suffused with dark fuscous except apex* 
Antennae light fuscous. Thorax fuscous, paler-spri nkled. Abdomen fuscous, 
segmental margins whitish-oohreous. Forewings elongate, rather narrow, costa 
moderately arched, apex round-pointed, termen somewhat sinuate, rather 
strongly oblique ; fuscous, irregularly sprinkled with paler and dark fuscous, 
appearing grey ; costa anteriorly suffusedly irrorated with dark fuscous, with a 
short dark fuscous dash beneath costa near base ; stigmata moderate, dark 
fuscous, plical obliquely before first discal ; a streak of fuscous suffusion 
irrorated with dark fuscous from £ of costa to above second discal stigma ; 
a spot of dark fuscous BuffuBion on dorsum before tornus ; an almost marginal 
series of undefined dark fuscous dots along posterior fourth of oosta and termen : 
cilia pale greyish -ochreous, somewhat sprinkled with fuscous. Hindwinge grey ; 
cilia light grey. 

Maskeliya, Ceylon, from January to August ; twelve specimens (Polo). Very 
like alitmlla , but is a grey species, whilst alienella is brownish -ochreous in 
general colouring. 
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FURTHER NOTES ON BIRDS OF THE PROVINCES OF 
KASHMIR AND JAMMU AND ADJACENT 
DISTRICTS. 
by 

Colon bl A. E. Ward. 

{Continued from page 949 of Volume XVJL) 

The first part of this list was published in April 1906 and included the 
results of investigations up to 1906. Since then the results of expeditions into 
Ladak, Kistwar and Badrawar have been tabulated. Where any fresh inform- 
ation was gathered 1 propose to enter it shortly in these notes. 

Order Passereh. Fam. Corvipac.— Crows, &c. 

(28). Nucifraga muUipunctata.— The Larger- spotted Nutcracker. The 
young of this bird were hatched out on April 29th, it is probable that this bird 
has two clutches during the summer. 

Fam. Crateropopid>e.— Laughing Thrushes. 

(259). Leptopcecih sophicc,— Stoliczka’s Warbler-Tit. In the summer of 
1906 my collector secured a specimen in the Nubra valley. Other specimens 
1 have are from Turkestan. 

Fam. HeouudvK.-— Gold Crests. 

(358). Rtgulu* cristatu $. — The Goldcreat, The eggs were taken in the 
Liddar valley by Col. K. Buchanan’s collector in May and by my men on June 
19th, July 2nd and July 6th ; the clutch consists of 4 eggs, white spotted with 
red at the thick end, less so towards the thinner. On one occasion the male, 
female and nest were secured, on others the male or female. That taken on 
June 19th was watched whilst being built. 

Fam. Sylviidjj.— W arblers. 

(401). Sylvia althaea. — Hume’s Lesser White- throated Warbler. The eggs 
of this Warbler were taken by myself in Kashmir at 8,000 feet elevation on 
May 27th and also on the Ladak Road near Kargil in 1906, by my collector, 
Mr. C. H. Crump. 

(408). Phylfo$oopu% indicu *. — The Olivaceous Willow-Warbler. The eggs 
of this Warbler were taken in Ladak at 11,500 feet altitude in August 1906 
and a female bird was shot in June at BAt-Kurbp, Ladak Road. 

(411 ). PhyUo$eopt»$ nsglsclus . — The Plain Willow-Warbler. Mr. C. H. Crump 
(Collector) seotired the birds and eggs (4) on May 28, 1906, at Kargil and again 
on June 22nd. 

Fam. Laniidas. — S hrikes. 

(477). Laniut tvphronotu *,— The Grey -backed Shrike. This bird breeds in 
Poonch, generally in May. 

Fam. Oiuoudjis.— O rioles. 

(619). Oriolw gallula<-~ The European Oriole. Rattray has already told 
us about this Oriole breeding near Murree, and in the summer of 1906 
several eggs were secured in Poonch territory. 
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Pah. Stcrntd^.— S tarlings, 

(544). Temenuchu$ pa 0 cdarum.~~The Black-headed Myna occurs in Badarwa. 

Pam. Moscigaptdas. —Flycatchers, 

(566). OyomU hyperythru»<— The Rufuous-breasted Blue Flycatcher was 
found with a clutch of 4 eggs in the Liddar valley, Kashmir, on June 15 y 
1907. The eggs are pale brownish white, suffused with brownish red. This is 
the only specimen 1 have obtained in Kashmir, 

Fam. Turdida;.— ChatB, Thrushes, &c. 

(618). Saxieola picata,— The Pied Chat was shot by Mr. Crump at Kargil 
on September 2nd, 1906. 

(621). Saxieola plewhanha.— The Siberian Chat. A pair of these birds were 
observed building at Kargil on May 28th. 

(624). Saxieola funaufta.-— The Wheat-ear Chat. A single specimen was shot 
in the Wardwan valley in September 1907. 

(626). Saxieola deserti.— The Desert Chat was found in Ladak during the 
summer of 1906. 

(637). Aficrodchla scoulm . — The Little Forktail. I saw several of these 
birds in 1906 and 1907 in Kashmir and took the nest on 19th June, but the eggs 
were hard set, they were dull white in colour, sparsely spotted with reddish 
brown at the thin end, more so at the thick, and measured *85 by *58 inches. 
The nest was a large one, measuring 4$ inches high and 3} in diameter. 

(639). Rutidlla frontalti. — The Blue-fronted Redstart. The eggs of this 
bird (3 clutches) were obtained on the 5th and 11th August at 11,000 feet in 
Kashmir. 

(645). RuMeilla sryfArogastor.—Gfildenflfcadt’s Redstart. All efforts to 
obtain this bird’s eggs have so far failed, the young were just able to fly in 
July ; as I said before, it breeds in Ladak. 

(648). Cyanecula wolfi.— The White-spotted Blue-throat. Crump securod 
an egg for me at Kalchar on the Shyok river, Ladak, on August 11th, and also 
the young birds ; they were in a hole in a small tree. 

(654). Ianthia rujttata.— The Red-flanked Bush-Robin. Amongst the 
clutches taken in 19064907 one set was almost pure white. 

We have still much to learn regarding the breeding of the Chats and Red- 
starts, and still more as regards the Fringillidce. Evidently many of the 
finches breed very late in the season, but whether they all have two broods or 
not, it is difficult to say : during the present year a certain amount of knowledge 
has been obtained. 

Fam. FniNonxiDA!.— Finches. 

(748). Pyonorhampui cameipes* — The White-winged Grosbeak. In March 
last I obtained a specimen not very far from Srinagar at about 7,000 feet, and 
several from Pyas, Kishtwar, in July and August. 

(745). Pyrrkula aurantiaea^- The Orange Bullfinch. At last the nests and 
eggs (8) have been obtained by my collectors. These were found on the 
Kolahoi mountain in Kashmir between 12,000 and 13,000 feet in a bush. The 
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nests are small oops of dry grasses lined with the hair of the musk deer ; the 
eggs are of a doll white marked with reddish brown in small streaks and spots 
chiefly at the thicker end. The dates were August 18th and 21st. 

(764). Propasser thura.~~ The White-browed Rose-finch. Three clutches of 
eggs (4), (3), (4), were found on August 6th, 9th and 10th, very high up in the 
hills where the Sind and Liddar rivers rise, in Kashmir. The nests were in 
bushes and in the creeping juniper plants, they were composed of soft grasses 
and seedpods, were large and saucer shaped. The eggs are devoid of gloss 
greenish blue in colouring, sparingly spotted at the thick end with black. One 
clutch is very pointed. The eggs average *85 x *60 inches ; those taken by 
Mandelli in Nepal were said to be marked brownish grey. 

(758). Propaear rhodoohrm is* — The Piuk-browed Rose-finch. The eggs of 
this bird are not often taken in Kashmir, but in August 7th and 9th the 
Srinagar Museum collectors and my men secured clutches of (5), (4), (5) and 
(4) at about 11,000 feet altitude. 

(762). Carpodacu t severteom, — SevertsofPs Rose-finch. This bird was found 
breeding near the Pangong Lake, Ladak, and the eggs taken on June 21st and 
July 2nd ; they were of the usual greenish blue marked with black. 

(766). Procarduclis nepalenms . — The Dark Rose-finch. I have two specimens 
from Kishtwar shot in August. 

(768). CaUaoanthid burton i. — The Red-browed Finch, as I before mentioned, 
breeds in Kashmir. The nest was very small, composed almost entirely 
of the spines of the blue pine, and waB in a big fir tree ; it was found at an 
altitude of 9,000 feet at Kolahoi. The eggs are rather a blunt oval *88 x *65 
inches and of a greenish blue marked with very dark brown spots at tho thick 
end. A second nest was being built, but apparently was forsaken by the birds; 
this also was in a large fir. 

(770) . Acanthus brevirostris. — Tho Eastern Twite breed* in Ladak : clutches 
of 3 were found at Tankse, July 6th, at Khardong, Ladak. on July 27th and 
28th, and a clutch on July 29th. All these were in bushes. 

(771) . Motppoma purilla . — The Gold -fronted Finch was breeding in Kashmir 
in May, as I have the eggs taken in July in 8 win, it probably has two clutohes 
yearly. 

(7|6). Monttfringifla adamsi.— Adam’s Mountain -Finch. On June 5th, 1906, 
I got 3 eggs on the Fotula, Ladak Road, and young birds just leaving the nest 
at 14,000 feet on Aug. 20th, 1906 ; this also points to two clutches yearly. 

(788) FringiUaada brandti>~~ Brandt's Mountain-Finch was obtained in June 
and July 1906 in Ladak up to 16,000 feet, but I have again been unsuccessful 
in finding eggs or nestlings. 

(789) . Kmfarfaa $chttmolu8.~~Tht> Reed-bunting. On September 30, 1906, 
I shot this bird near Srinagar. 

(790) . Embcriza /wcota.—The Grey-headed Bunting was found in Badarwa. 

(796). Embtri&a hortulana-—Th% Ortolan Bunting. Mr, 8. Baker kindly 

identified a specimen for me which was collected in March 1907 near Srinagar* 
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(803). Emberiza melafticUrui *— The Crested Bunting. I have this bird from 
Badarwa, dated May 10, 1907. 

Order Accipitres. Fam. Faiajonidce. —Eagles, &c. 

(1205). Aquila maculata.— The Large Spotted Eagle was observed by Mr. C. 
H. Donald in Badarwa. 

(1256). Faleo Barbaras . — The Barbury Falcon. The occurrence of this 
faloon was kindly noted for me by Mr. C. H. Donald who saw it in Badarwa. 

Order Liniicol^e. Fam. Charardriid^,— W aders. 

(1453). Ibidorhynohus struthtrsi, — The Ibis-bill. I mentioned finding the 
young birds. Col. Buchanan took 3 eggs in May 1907 on the same island where 
the young birds were in 1906. 

(1464). Tetanus calidrk . — The Redshank breeds near Shushal in Ladak 
where Crump took clutches of (4), (4) and (3) towards the end of June. 

On March 8, 1907, I secured a specimen of Ampslis garndus, the Waxwing, 
in Dachjam ravine, Kashmir, at about 7,000 feet. Amongst eggs of the 
Warblers which have only lately arrived from Kishtwar, I hope to have some- 
thing to communicate hereafter ; at present I prefer to get other opinions as to 
the identity of the birds. 
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A 6UB-DJVIS10N OF THE OLD GENUS NESOKJA, , 
WITH DESCRIPTIONS OF THREE NEW MEMBERS 
OF THE GROUP, AND OF A MVS FROM THE 
ANDAMANS. 

BY 

Oldpimj* Thomas. 

(From “ The Amah and Magazlm of Natural Hiztory" (7) xx, p. 202.) 

The genus Nesokia contains three such very distinct and natural groups that 
in accordance with modern ideas they should be recognized as distinct genera. 
Their respective characters have already been described by Anderson, Blanford 
and myself, but the most tangible may be briefly recapitulated as follows 

I. Nkbokia, Gray, Ann. & Mag. N. H. x., p. 2(i4 (1842). 

Type Arvieola indica* Gray & Hardwioke, (NetoJcia ffardwiclcei , auctorum). 

Skull short and broad. Palatal foramina short. Molars laminate, least mtt«- 
like. 

Mammse 2-2—8. 

IL GuNOMYsf, gen. nov. 

Type , — Arvieola bengalensiz, Gray & Hardwicke. ( Nesokia bengaUnste, auot.) 

Skull broad. Palatal foramina long. 

Mammse irregular, 1418 in number. 

III. Bandicota, Gray, Ann. & Mag. N. H. (4) xii, p. 418 (1873). 

Type, ** Bandicota gigantea ”, i.e„ B. bandicota, Bechst. 

Skull comparatively long and narrow. Palatal foramina long. Molars most 
nuts-like. 

Mamin® 3-3—12. 

These three genera are specialized in the order given, Nesokia being the 
most extreme and the farthest from Muz, both in skull, tooth-structure, and 
external characters, and Bandicota the nearest, while Gunomye is intermediate 
between the other two. 

[Nezokia nuilla, sp. a. being found in Egypt we have omitted Mr. Thomas’ 
description.— Eds.] 

OtfNOMYB VARICS, Bp. n. 

The Malay representative of G. bengalensis. 

Size decidedly larger than in (?. bengalmm. Fur very coarse and harsh 
though not to be called spiny ; freely mixed with longer piles attaining 3—4 cm., 
in length* General colour above coarsely mixed black and cream-buff, without 
the brown tints of G. b$ngalenm> Individually the ordinary hairs are slaty at 
base, blaok at tip, with a broad cream-buff subterminal band ; the longer piles 
black a few of them white. Under surface dull grizzled greyish, the slaty-grey 
bases of the hairs more conspicuous than their dull w tish tips. Head and 

* Bachurin's Mm indiem bring now removed, ua a Bandicota, from the genus Nesokia, the 
specific term given by Gray and Hardwicke again becomes tenable for the animal usually 
known as Newkia Sardmekei The same specimen (B, M. No. 99a) is the type of both names. 

t fruitful, prolific. 
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dorsal line particularly heavily pencilled with black. Ears brown. Hands and 
feet brown on the middle of the metapodials, whitish laterally and on the digits. 
Tail well clothed with coarse hairs 2 — 3mm. in length ; dark brown above, 
rather paler below. 

Skull similar in general characters to that of Q , bmgalmms, but larger and 
heavier throughout. 

Dimensions of the type (measured in the fieth) 

Head and body 266 mm ; tail 197 ; hind foot 40 ; ear 19. 

Skull ; condylo-baaal length 48 ; basilar length 43 ; greatest breadth 26 — 7 ; 
nasals 16 x 5*2 ; interorbital breadth 6*5 ; frontal height 0 15*5 ; palatilar length 
25*5 ; diastema 16*9 ; palatal foramina 10 x 2*6 ; length of upper molar series 
(crowns) 7*3, (alveoli) 8*5. 

Habitat.—* Georgetown, Pinang, Malay Peninsula. 

Type.— Adult male. B. M. No. 98.8.3.3. Collected 8th April 1898, and pre- 
sented by Capt. S. S. Flower. 

This is the “ Mus setifer Horafield” of Df. Cantor’s u List of Malayan Mam- 
mals, ”f a specimen ooliected by him in Pinang having been received with the 
Indian Museum collections in 1879. 

G. varius is distinguishable from G, benga lewis by its coarse fur, variegated 
colour, and comparatively large size. 

GUNOMYB VAHILLUS, Bp. n. 

Like G. varius , but very much smaller. 

Size very small, scarcely equalling the smallest S. Indian species of the genus. 
Fur coarse ; longer piles almost confined to the posterior back. General colour 
above about as in G . varius , or rather more buffy, but the mixture is finer, not 
so coarsely variegated. Under surface dull greyish, the hairs slaty at base, 
dull creamy terminally. Hands and feet brown. Tail more finely scaled than 
in G. varius, uniformly brown. Skull very muoh smaller in all dimensions than 
that of G . varius, but essentially similar in form. Nasals short and narrow. Su- 
praorbital ridges less heavily developed. Anterior zygomatic plate well project- 
ed forwards, muoh more so than In the equally small S. Indian G. hok . Palatal 
foramina of equal breadth for their antorior two-thirds* narrowed in their 
posterior third. 

Dimensions of the type (measured in skin) 

Head and body 184 mm; tail 137 ; hind foot 36*5 ; ear 16. 

Hkull ; oondylo-baaal length 40*5 ; basilar length 35 ; greatest breadth 23 ; 
nasals 13 X 4*3 ; intororbital breadth 5*7 ; frontal height 12*5 ; palatilar length 
21 ; diastema 13; palatal foramina 8 x 2*4; length of upper molar series 
(crowns) 7 , (alveoli ) 8. 

jET^W/fl^Georgetown, Pinang. 

Type.— Adult male. B. M. No. 98.8.3.5. Collected and presented by Capt. 
S. 8. Flower. Another specimen obtained by Dr. Cantor, 

* From the supraorbital ridgs to the alveola s bstwstn m' and to*. 

1 J. A. 8, B. 2CV, p. 254 U$46). 
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Both Dr. Cantor in 1845, and Capt. Flower half a century lAter obtained m 
the little island of Pinang examples representing two species of this genus, a 
large and a small. The former marked both his specimens as “ Mus setter ” 
evidently taking them for the same species, but there cannot be the slightest 
doubt that they are quite distinct animals, their difference in size being far 
too great to be due to individual variation. 

MUS ROQERSi, Bp. n. 

A spinous-haired species with l-3«.8 mammas. 

Size of Mu$ norvtgictts. Fur coarse, profusely mixed with spines, which on 
the back are about 16 mm. in length by 0*4 mm. in breadth. General colour 
coarsely grizzled ochraceous brown, the bases of both hairs and spines pale grey 
and tips of the spines black and of the ordinary hairs ochraceous. The few 
long bristle-hairs are wholly black. Sides greyer. Under surface not sharply 
defined, pale buffy greyish, the hairs pale slaty at base, dull cream-buff termi- 
nally. Ears finely haired, dark grey. Limbs dark grey externally, light grey 
like belly along their inner aspect. Hands and feet white above, the metapodi- 
als slightly darker ; fifth hind toe, without claw, reaching to the end of the 
first phalanx of the fourth. Tail rather shorter than head and body, almost 
uaked ; rings of scales about 10 to the centimetre ; dark brown above, whitish 
flesh-colour below. Mamma) 1-3 — 8. 

Skull strongly built, with well marked supraorbital beads, which are conti- 
nuod across the parietals to the corners of the interparietals. Muzzle rather 
narrow, parallel-sided. Palatal foramina not reaching backHo the level of the 
molars. Mesopterygoid fossa broadly rounded in front, its anterior limb slight, 
ly anterior to tho front end of the parapterygoid fosseo on each side of it. 
Bulltso of medium size. Molars small in proportion to the general size. 

Dimensions of the type (measured on the spirit-specimen before skin- 
ning) : — 

Head and body 196 mm. ; tail 188 ; hind foot ( s. u. ) 41 ; ear 28. 

Skull, greatest length 48*5 ; basilar length 40 ; zygomatic breadth 22*5 ; nasals 
18 x 5 ; interorbital breadth 7*2 ; greatest separation of parietal ridges 16 • 
palatilar length 23*3 ; diastema 14*2 ; palatal foramina 9*2 ; length of upper 
molar series 7*8. 

Habitat.— W. Coast of South Andaman Island, north of Ik£ Bay. 

Tyi>e . — Adult female. B. M. No. 6.4.13.2. Collected February 1904, and pre* 
sen ted by;0. G. Bogers, Esq. 

In spite of the number of tats recently described by Mr. G. S. Miller 0 from 
the Andaman group, this fine species does not appear to have been previously 
obtained. Its unusual mammary formula, 1-3 8, is alone shared, in the 

whole of the Muridw, by Mu$ bagobu?, Meams, from the Philippines, and Mat 
pulUventer, Miller, from the Nioobars, of which latter it may be the Andaman 
representative, but from which it differs by its markedly larger size and distinct- 
ly bicolor tail. 

• Er. U. 8. Nat Has XXIV, p, 768 (Synopsis of sped*} (1909). 


81 
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A NEW LONG-EARED BAT FROM NORTHERN INDIA. 

In a recent number of The Annul* and Magadne of Natural History (Vol. 20, 
No. 120, December 1907, p. 521), Mr. G. E. H. Barrett- Hamilton, under the 
heading “ Desorptions of two new species of PUcotu describes the following 
new species of Long-eared Bat from Northern India :-~ 

PlECOTDS H7CK, sp. n. 

This bat resembles P. auritu * of Britain and is of similar size, but has a quite 
distinct skull. 

The colour of the basal portions'of the hairs is everywhere dusky, the tips are 
above between Bidgway’s “Isabella colour ” and t% broccoli -brown below 
whitish ; the upper side has a grizzled appearance. The skull, as compared 
with Central European examples (? auttriaou* or Geoffroy), is smaller, but 
about equal in size to those from England. The facial region and palate are, 
however, narrower and the backward extension of the latter less pronounced ; 
the auditory bullae are larger. The dimension* of the type (in millimetres) are 
as follows 

Head and body 40 ; tail 50 ; ear 41 ; ear from the notch 32 ; tragus 16 ; thumb 
without claw 8 ; longest digit 60 ; basal joint of fifth digit 32; basal joint of 
second digit 34*5 ; forearm 38 ; tibia 17 ; hind foot without claw 8. 

The type is a skin, No. 5.11.19.1. of the British Museum collection. It is a 
male taken at Murree, N. India, altitude 7,500 feet, by Capt. E. T. F. Birrell, 
B.A.M.C., on the 20th of August 1905. 

This bat approaches more closely to European Pleooti than to others in the 
Museum from Tor, Sinai, and from Ladak. The latter are in both oases larger, 
in which character they agree with two from Hokkaido, Japan. They are, 
perhaps, referable to Hodgson’s P. homoohrous. 
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A LIST OF PUBLICATIONS RELATING TO 
INDIAN FAUNA 

FROM 

The “ Zoological Record, ^ 1905. 

The list of publications given herewith has been compiled from 
the 44 Zoological Record 99 for 1905 and is in continuation of previous 
lists for 1903-04 published at page 505 of Vol. XVII of this 
Journal. It is proposed to continue the preparation of such lists 
each year as the volumes of the 44 Zoological Record 99 are published 
and it is hoped that these lists will assist members who wish to 
ascertain what research is being carried on in regard to the fauna 
of India. Papers which have appeared in our own Journal have 
of course been omitted. 

GENERAL SUBJECTS. 

Gardiner, J. S. — The fauna and geography of the Maidive and Laccadive 
Archipelagoes. II. Pt. iv, and Supplement i. 
MAMMALIA. 

Bonhote, J. L. — On the Mouse-Hares of the genus Oohotona. P. Zool. Soc., 
London, 1904, ii, pp. 205-219. 

Borne, R. H. — On the viscera of an Indian Rhinoceros. P. Zool, Soc., 
London, 1905, i, pp. 56-56. 

Lydekker, R. -The Corals of India and Burma. Zoologist, 1905, pp. 81-84. 
Mbnegaux, A.— Sur 1’aire de dispersion du FiUu Ummincki. Bull. Mas., 
PariB, 1905, pp. 72 & 78. 

Pilgrim, G. E.—On the occurrence of EUphas antiqms (namadicus) in the 
Godavari alluvium. Rec. Geol. Surv., India, xxxii, 
pp. 199-218, pis. ix-xiii. 

Skinner, B.— Plague and the geographical distribution of Bats. Brit. Med. 
J., May 5th, 1905. 

Willey, A.— The lacteal tract of Loris gracilis* Spolia Zeylan., iii, 
pp. 159-162, fig. 

AVES. 

Grant, W. R. OflULViE.-On Qarrtdus oats* from the Ohindwin River. 

Bull. fi« O. 0«y xv, p* 69. 

~~~0n a new specie* of Whistling-Thrush. Bull., B. 

O. O., xv, p. 69# 

- On a new aperies of Shrike from S. Arabia. 

Bull. B. O* 0 H xv, p. 7 8. 

~ "On aperies of Tibetan birds described by 

Mr. Dresser. BulL B. O. G, xv, p. 94, 

Perreau, G* A.— A small aviary in the hills in India. Avienlt. Mag. (2), 
Hi, pp* 366*374% 
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Ripfon, G. — On new species of birds from Western Yun-nan and the Chin 
Hills. Bull. B. 0. C., xv, pp. 96 & 97, 

Sabudny, N,— Syrrdum sanci-nicolai, sp. nov. aus West-Persien. Ornith. 
Monber., xiii, pp. 49 & 50. 

Die Vogel Ost-Persiens, Ornithologische Result ate einer Retse 

in Ost-Persien im Jalire, 1898. Denkachr. K. Rubs, Geogr 
Ges., xxx vi, No. 2, 1908, Of. Otto, Ornith. Monbor., xiii, 
pp. 134436. 

Walton, H. — Description of five new species from Tibet. Bull. B. 0. C.. xv, 
pp. 92 & 93. 

REPTILIA AND BATRACHIA. 

Annandale, N.— Contributions to Oriental Herpetology. I. The Lizards 
of the Andamans, with description of a new gecko and a 
note on the reproduced tail in Plyckoeoon homalocep- 
halum. J . Aaiat. Soc., Bengal, lxxiii, 1 904, pp. 12-22 Suppl. 

— Contributions to Oriental Herpetology. II. Notes on the 

Oriental Lizards in the Indian Museum, with a list of the 
species recorded from British India and Ceylon, Part I., 
J. P. Asiat. 8oc. t Bengal, i, pp. 81-97, pis. i & ii. 

Notes on some Oriental Geckos in the Indian Museum, 

Calcutta, with descriptions of new Forms. Ann. Nat. 
Hist. (7), xv, pp. 26-32. 

On abnormal Ranid larvae from North-Eastern India. P. Z. 

8., 1905, i, pp. 58-61, pi, vi. 

Boulenger, G. A. — On some Batrachians and Reptiles from Tibet. Ann. 
Nat. Hist. (7\ xv, pp. 378 & 379. 

—Description of a now Batrachi&n of the genus 

Bombinaior from Yunnan. Ann.^Nat. Hist. (7), xv, 
pp. 188 & 189, pi. xiii, and iexi-flgg. 

~ Descriptions of three new snakes discovered in South 

Arabia by Mr. G. W. Bury. Ann. Nat. Hist. (7), xvi, 
pp, 178480. 

On remarkable specimens of Ram esculent* from 

South-Western Persia. Ann. Nat. Hist. (7), xvi, p, 652, 

Elliot, R. H.-~ A contribution to the study of the action of Indian Cobra 
venom. Phil, Trans., oxcvii, pp. 361-40G. 

Goebel, O. — Contribution 6 lYtude de 1 ’agglutination par Je veniu de 
cobra. C. Rr. Soc. Biol., Iviii, pp. 420-422. 

Contribution d Tfetude de Thfonofysa par le venin de cobra. 

C. R. Soc. Biol, lviii, pp. 422 & 423. 

Gbeen, E. E.— Curious behaviour of a snake in captivity. Spolia Zeylan. 
iii, p, 157. 

— -On the nesting of the snake, Bungarus ceybme us, Spolia 

Zeylan., iii, p. 158. 
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Green, E. E.—Lpcodon Btriatu* in Ceylon, Spolia Zeylan., in, p. 205, 

Lamb, G.— Some observations on the poison of the banded Krait (Bungarus 
fatoiatuB ), Sci, Mem., India (n. s.), No. 7, 1904, p. 32. 

The specificity of antivenomous sera, with Bpeci&l reference to a 

serum prepared with the venom of Daboia ru8wllii\ Sci. 
Mem. India (n. «.), No. 16, 1906, p. 18. 

Scott, J.— The influence of Cobra-venom on the proteid metabolism. P. B. 
Soc., London, ixxvi, B, pp. 166478. 

Wall, F. —Notes on snakes collected at Hakgalla, Ceylon, Spolia Zeylan., 
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Woodward, A. S. — Permo-carboniferous plants and vertebrates from Kash- 
mir. II. Fishes and Lahrinthodonts, Pal. Ind, n. s., 
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PISCES. 

ALCOCK, A. — A large Indian Sea-Perch. Nature, lxxi, p. 415. 

& McGilchrist, A. C. — Fishes. Illustrations of Zoology of 

B. I. M. S. “ Investigator ”, 1905, Pt. via, pis. xxxvi-xxxviii. 
McGilchbist, A. C.— Natural History notes from the B. I. M. S. M Investi- 
gator,” Series III, No. 8. On a new genus of 
Teleostean fish closely allied to CJiiatmoduB. Ann. 
Nat. Hist. (7), xv, pp. 268-270. 

Parker, G.H.— Maidive Cephaloohordatea, with the description of a new 
species from Florida. Bull. Mus, Harvard, xlvi, 1904, 
pp. 39-52, pis. 1 & 2. 

Began, C. Tate. — Descriptions of five new Cyprinid fishes from Lhasa, Tibet, 
collected by Captain H. J. Waller, I.M.S. Ann. Nat. 
Hist. (7), xv, pp. 185-188. 

Descriptions of two new Cyprinid fishes from Tibet. 

Ann. Nat. Hist. (7), xv, pp. 300 & 301 . 
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de Calcutta.” Mem. Soc. Zool., France, xvii, pp. 186490. 
Blanforp, W. T.— Descriptions of Indian and Burmese Land-shells referred 
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(gen. nov.), AficrocptHna, Euplecta , and Polita, P. 
Zool. Soc., London, 1904, ii, pp. 441-447, pi. xxv. 

Eliot, C. N. E.— Nudibranchs from the Indo- Pacific. I. Notes on a 
collection dredged near Karachi and Muakat. J« 
Conch., xi, pp. 237-258, pi. v. 

Farrak, G. P.— On the Opisthobranchiate Mollusoa. Bep. Ceylon Pearl 
Fish., iii, pp. 329*364, 6 pis. 
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{Eucfdotus), Lagoehilui , and Diplommatina {Gartrapfychia), 
Ann. Nat. Hist., xv, pp. 91-94. 
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Preston, H. B.— Descriptions of new species of Marine shells from Ceylon* 
J. Malac., xii, pp. 1-8, pis. i & ii. 

Descriptions of two new species of Diplommatina from 
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CRUSTACEA. 
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THE PROTECTION OF WILD BIRDS AND GAME 
IN INDIA. 

The Bombay Natural History Society has for many years been urging the 
necessity of providing most of the wild birds and animals in India with protec- 
tion in the shape of an annual close season. It is to be regretted that so far 
no satisfactory legislation has been enacted which provides this protection 
throughout British India, although various Local Governments have at different 
times passed rules and regulations which give partial protection to game within 
certain limits. The members of this Society will therefore, it is believed, wel- 
come the resolution which was passed at the Indian Bailway Conference 
Association held at Simla in September and October 1907, as one more step 
towards the desired efficient protection of wild animals and birdB in this 
country: — 

Subject 32. 

Carriage of mild birds and game during the close season. 

It was proposed by Mr. Bring (Bast Indian Bailway) and seconded by 
Mr. Pendlebury (His Highness the Nizam’s Guaranteed State Bailway) 
that 

Tho notice, dated lGth November 1903, issued by the East Indian Bailway 
be adopted as a bye-law in through booking of wild birds and game, 
with the omission of the words “ usually extending from 15th March 
to 1st October.” 


And carried nem con., the voting being as follows 


Hallway. 

TC«\r»f VOtfVr 

voting. 



aye. 

So, 

Assam Bengal Railway 

Bengal & North Western Railway 

' 4 

Absent 

1 

I 7 

7 

... 

Bengal Doors Railway 

! i 

1 

... 

Bengal Nagpur Railway 

Bhavnagar Gondal Junagadh P. Railway 

9 

9 

... 

2 

2 

... 

B. B. & C. I. Railway 

10 

10 

... 

Burma Railways * 

Calcutta Port Commissioners 

7 

7 

... 

1 

1 

... 

Eastern Bengal State Railway ... 

East Indian Railway 

: 7 

7 

... 

10 

10 

... 

Great Indian Peninsula Railway ... 

His Highness the Nizam’s Guaranteed Railway^ 

10 

10 

... 

* i 

4 

... 

Jodhpore Bikanir Railway ... 

: 4 

4 

... 

Madras Railway 

: 7 

7 

... 

North Western Railway 

i 10 

10 

... 

Oudh <fe Rohilkhand Railway 

! 6 

6 

... 

Rohilkband & Kumaon Railway 

2 

2 

... 

South Indian Railway 

I « 

6 

... 

Southern Mahratta Railway j 

5 7 

7 

... 

Total j 

114 

no 

»• * 
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The notice will now read as follows;— 

“ It is hereby notified that under Act No. XX of 1887 of the Government 
of India for the protection of wild birds and game, the Railway 
Company will not acoopt for despatch by rail such consignments the 
possession of which is notified by Government to be illegal during the 
close season, or betweeu such dates as may be fixed by the Local 
Government of the District or Province concerned. In the event of 
such consignments being accepted by the Railway Company for 
despatch during the said period, viz,, tho close season, through mis- 
declaration or any other cause whatsoever, the consignor will render 
himself liable to punishment by fine or otherwise as notified by Govern- 
ment for any breach of rules relating to game/’ 

30 tk September 1907. 
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REVIEW. 

“THE GAME ANIMALS OF INDIA. BURMA, MALAYA 
AND TIBET/* 

A NEW AND REVISED EDITION OR THE GREAT AND SMAU. GAME OP INDIA, 

Burma and Tibet, by R. Lydkkker. 

In these days when there are so many contributors to our knowledge of the 
larger mammals that come under the designation of “ Game *’ — large and 
small — and facilities for travel are being continually extended in such coun- 
tries as India and its dependencies, it is extraordinary how quickly a book 
relating to them becomes out of date and requires revising in accordance wirh 
extended acquaintance with the animals of whose forms and habits it treats. 
Such a work was Mr. R. Lydekker’s handsome quarto volume on 44 The Great 
and Small Game of India, Burma and Tibet ** which was published seven 
years ago. At that time it could fairly be considered the embodiment of the 
latest conclusions of science and of records in a concise form that would suit 
the sportsman's requirements ; and its popularity and usefulness, in spite of its 
somewhat bulky form and high cost, is evidenced by the fact that it is now 
out of print. The sportsman’s library, owing to the steadily increasing demand 
for such works, is for this reason certainly kept better supplied with revised 
editions in a concentrated form than that of the more scientific student, for the 
latter has to keep in touch with a vast number of technical periodicals if he 
desires to be abreast of the times with his nomenclature and information. As 
an instance in point we may mention the volume on Mammalia in the “ Fauna 
of British India/* which was completed and pnblished by the late Dr. Blanford 
in 1891. Excellent and of the greatest value to every student of Indian 
mammals as it was then and for some years, it is by now almost hopelessly 
obsolete so far as nearly ail the smaller mammals are concerned, and until a new 
edition is forthcoming is in danger of hampering rather than assisting the 
ordinary naturalist, who is unable to do more than spend a few odd hours or days 
at the British Museum after four or five years of hard work in the East. Lucky 
it is for the sportsman, therefore, that things keep moving and that the re-issue of 
such books as Mr. Lydekker’s is encouraged, for besides the additions bringing 
the material up to date, experience indicates other minor improvements. In this 
case these have, amongst others, taken the form of a much more convenient 
octavo sue and a greatly reduced cost without sacrificing to any material extent 
its utility or its excellent plates. 

The rapidity with which the timeB move now-a-day» is indicated in the 
author’s preface, in which he refers to the opportunity he had had, since the text 
was in type, of examining a specimen of the red Serow, that was described by 
Blyth itom the hill-ranges of Araoan on the sea-board of Upper Burma in 1863 
and that now at last turns up in a locality so far distant as near Mogaung on 
the eastern border of the Singpo country. The question of regarding the red 
Serow as a “colour-phase” or as a '‘local- race” of course suggests itself and 
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points to the opportunities for sportsmen in Upper Burma to give their help 
towards defining the range and forms of this and the well known Burmese 
Berow. 

The inclusion of the Malay Poninsula in the scope of the book is another 
noteworthy improvement, as many of the Tenasserim and Burmese animals 
are distinctly of a Malay type as opposed to those of India proper which aro 
typical of the Oriental region. To the north and west of course the fauna 
becomes typical of the Eastern Holarctic or PalaBarctic region, which gradually 
passes into and includes the whole of Northern Asia and Europe. A short and 
concise resume of the meeting grounds of these various faunas is included in 
the Introduction, as well as the minor sub divisions of Peninsular India. 

The body of the work includes of course the descriptions, measurements, 
distribution, habits and life-history of the animals, and is on the same lines as 
the previous edition. Considering the limited space available, the book is a 
worthy example of the amount of information that it jb possible to concentrate 
into a few words. Every paragraph is a model of conciseness of jnst what, the 
sportsman -naturalist wants to know as a guide to the enjoyment of his recre- 
ation, while we are pleased to notice the constant references to the points in 
which his experiences and observations can be turned to good use for the 
advancement of our knowledge of the animals he may come across during his 
wanderings. For instance it has yet to bo decided whether the practically 
unknown Singpho Bhinoceros, reputed by natives to be a beast- of great size 
and of which a fine horn is recorded, is more nearly related to the great Indian 
Bhinoceros (R. unicornis) than to other two-horned spesies. An authentic 
specimen of this Rhinoceros should prove an event of almost equal scientific 
interest to the discovery of the Okapi although it may not attain the same 
advertisement. 

There is again much yet to be learned about the varieties and range of the 
Burmese Ban tin or Tsaine (Boa iondaicu*), of which little was known till lately 
and which “may perhaps extend northwards to the hill ranges east of 
Chittagong.” Even of so familiar an animal as the Ama or Indian Buffalo 
(Bos bubal is) there is still information required on the question of whether 
the buffaloes of the Malay Peninsula are truly wild animals or merely 
descendants of herds escaped from captivity. The author instances the 
evidence in favour of the former from the type of horns represented by a 
photo of two skulls brought by a missionary from Singapore ” and suggests 
that “any authentic information that sportsmen can furnish with regard to 
wild buffaloes in Burma and the Malay States will be of value and interest.” 
It seems strange that the most important, evidence on the point should rest 
upon an amateur snap shot at the present day. 

We will next mention the Takitf (8*4orca* taxteohr), which still retains its 
unique position among the few * animals coming under the designation of big 
game that have not fallen to the rifle of the British sportsman.” To some it 
may seem rather far fetched to designate the Takin as “ big* game ”, for this 
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“ strange -looking ruminant” can hardly be expected to rank among the sought, 
for trophies of the big game hunter, as its “ head M is not imposing and there is 
nothing specially interesting except to the naturalist, in the clumsily-built form 
of the animal. Wo are at last in possession of authentic photographs that have 
been reproduced in the Field of 19th October 1906 and in our Journal (Vol. 
xvii. p. 84i2) taken of a young live male which was given to Mr. J. C. White, 
Political Officer, 8ikhim. The animal, however, died very soon after these were 
taken. Considering that its range extends from the country north of Bhutan 
through Eastern Tibet into Szechuen there are opportunities for original 
research on its habits, &c., by sportsmen, besides the originality of the trophy 
awaiting them. 

A far nobler “ head ” awaits the sportsman who is fortunate enough to make 
personal acquaintance with the Shou or Sikkim stag (Germs a finis), and 
although some interesting information as to its geographical range has lately 
beeu contributed, it still presents a field for useful investigation, as “few 
British sportsmen have seen the Shou alive.” 

Of the rest of the deer and antelopes, the cats, pigs and dogs, nothing 
remarkable is now brought before the notice of the reader, but we find some 
interesting references to the relationships of the Panda (ACturus fulffens) of 
the Eastern Himalayas, which was given the popular name of ” The Red Cat- 
bear or Himalayan Racoon” by Blanford and which the author describes as 
“ one of the most beautifully coloured of all mammals,” and of its equally 
puzzling and lessor-known relative of Eastern Tibet that is known as the 
“Short-tailed Panda” (ASluropus melanoleucus). Regarding the latter it is 
pointed out that further information is required regarding the protective 
utility or the warning-colour nature of its conspicuous black and white pelt. 

The volume concludes with a short note on the different hares that are 
known from the countries under consideration, but like all “small fry” that 
provide no trophies they have hardly yet been seriously studied in India and 
its dependencies. Hares arc generally looked upon by the casual sportsman as 
just the ordinary hare of the district and as a useful casual addition to the 
stewpot, so that it will probably be some years yet before the necessary full 
series of good specimens is available from all parts for proper comparison 
This book is, however, essentially for the use of the sportsman, and he will, we 
fear, never be persuaded to trouble his bead about such animals as hares. 

We must not omit to mention the complete index that is appended of the 
scientific and popular names, as this forms a very necessary part of any work 
of this nature. 
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MISCELLANEOUS NOTES. 

No. I.— A (JAUR ATTACKING AND KILLING A MAN WITHOUT 
PROVOCATION. 

* 

Ah 1 believe instances of unwounded bison making a determined and 
unprovoked attack on human beings are rare, possibly the following account 
may be of interest. 1 cannot personally vouch for the facts, but can only tell 
the story as told to me on the spot, and add that I have no roason to doubt it, 
and it is a fact that a native was killed by a bison. 

At the end of May last T went out after bison in the C. P. In sending me 
the permit, about (> weeks previously, the Forest Officer told me there was a 
savage old bull at the place 1 was going to that had recently killed a native. 
One of my trackers turned out to be fclio brother of the man killed, and he told 
me — and other local natives corroborated his statement — that bis brother had 
been quietly cutting grass in a glade in the forest when a bull bison deliber- 
ately charged him from the other end of the glade, they said, lf»0 yards oil. 
The man clirnbod a bamboo clump to escape, when the bull wont for the 
clump, more or less broke it down, knocked the man out of it and killed him. 
According to their account it was a most deliberate, savage and unprovoked 
attack. I was fortunate enough to get this bull after four days* hard tracking 
with a shade temperature of 9H° to 102 ,J . IJe did not then appear to be parti- 
cularly savage. Though wounded und being continually ** jumped,” in dense 
jungle where it was impossible to go nniseleasly on account of the dead leaves, he 
only twice showed fight. The first time a shot in the back of the neck, which 
only missed the spinal cord by about 2" turned him. ami the second time he 
w T as practically done and exposing his side us he swung round at close range 
was finished off. 

Ah near as 1 could tell, he was about 12 or 13 years old and had a very per- 
fect and massive heir 1 with a spread of 40". He w t us in prime condition and 
showed no signs of/ having been previously wounded, but there were not 
enough men to roll him over so as to examine both sides. 

H. Y. BIGGS, Lt.-Col., R.E. 

Mhow, C. I., Sept. 1907. 

No. II.— THE EFFECT OF^STRY OHNINE ON WILD DOGS. 

I venture to address you with reference to Mr. Witt’s letter on the difficul- 
ties of poisoning wild dogs with strychnine, which appeared in your number 
for July last, as the method I employed proved successful. 

I prepared an emulsion of strychnine, using about 10 grains of strychnine 
and a tumbler of water. Strychnine dissolves tardily, but a perfect solution 
is not required : it can be procured, however, by the addition of a small quantity 
of acid. This solution I injected into the carcass with a hypodermic syringe and 
in places stuck in my hunting knife and poured the solution into the wound. 

By this method the poison got well distributed and not being on the surface 
did not arouse suspicion* I invariably found that animals that ate of the 
carcass died, and on one occasion the whole pack was found dead around the bait. 
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On several occasions the dogs had died after vomiting. I have never actually 
known a case of a dog surviving after vomiting, which is undoubtedly due to 
an over-dose of the poison ; but it is quite conoeivable that an„ over-dose might 
act rapidly on the stomach and by an immediate emission almost all the poison 
might be got rid off : such action is not unknown in the case of other poisons. 

I think Mr. Witt will produce more than one vomit for 104 grains of poison 
(* oh monstrous, but one ha'penny worth of bread to this intolerable deal of 
sack") if he will dilute his poison and use far smaller doses. One-fourth of 
a grain is the maximum dose an adult man can take with safety, and this only 
after having been educated up to it by previously taking smaller doses. 

I am unable to believe that the dogs Mr. Witt poisoned actually died and 
were carried off by their companions ; to begin with, the vomit was found 
apparently at a considerable distance from the kill and the dog must have been 
alive when it vomited. 

1 can quite understand a mother of a dying cub trying to drag it away, but 
my experience of the pack is that they are singularly indifferent to the fate 
of their companions. 

Mr. Witt's concluding note regarding dogs having actually attacked a human 
being is of great interest and probably the first record of such an extraordinary 
event having taken place. 

Medical men are unfortunately unable to throw much more light on the 
question of strychnine poisoning than their lay-brethren as they are not in the 
habit of administrating fatal doses; I once, however, witnessed a doctor 
administer half a grain to an old dog. It expired in abont 30 seconds. 

A. A. DUNBAR BRANDER, IJF.S. 

HosttANaABAD, §th September 1907. 

{From “ The Indian Forester No. 0, Vol XX XII, September 7007.) 

No. III. — THE BHUTAN TAKIN. 

Bporstmen will be interested to learn that the Bhutan takin proves to be 
distinct from the typical Budorcas tasdcolor of the Mishmi Hills, a circum- 
stance which would naturally be expected, when we remember that the two 
areas are sundered by deep river gorges, which form, of course, impassable 
barriers to such highzone animals. 

On a previous occasion reference was made in the Field to two pairs of takin 
horns from the upper part of the Ohumbi Valley in Bhutan, sent to the British 
Museum by Mr* J. Claude White, Commissioner of Sikhim* These horns were 
then attaohed to the skin, and from the relatively small size of the larger pair 
I oame to the conclusion that they respectively belonged to a cow and a calf. 
Subsequently the two skulls and skeletons reached this oountry, when I found, 
from the conditions of the teeth, that both animals were adults, although one 
was considerably older than the other. This suggested that they were really 
a male and a female, and this was oonfirmed, not only by the evidence of the 
skins, but by the testimony of Mr. White himself, who was in this country last 
summer. While the home of the bull, as being much the older animal of the 
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two, are bluatod at the tips aud worn smooth on the (surfaced, those of the 
cow are sharply pointed and oovored with rugosities. 

Having reached this point, I felt convinced that the Bhutan takin was a 
distinct small-horned race, but thought it desirable to await further evidence 
before giving it a name. This evidence has now been supplied by the horns, 
skulls, and skins of a bull and cow from Bhutan, sent me for inspection by 
the Hon. Walter Rothschild. Fortunately, in this case, the bull ib immature 
and the oow fully adult ; so that the four pairs of horns collectively show all 
that is neoessary, and demonstrate the distinctness of the race. In the adult 
bull the horns when entire would have been about 14in. or 15in, in length, 
against from 20in. to 24in, in the Mishmi race. In the young bull they measure 
ldin. against 18in. in a Mishmi specimen of about the same age. 

I also find that in the Bhutan t&kin the light yellow area on the back is 
generally of smaller extent than in the typical race. This is of interest as 
indieating a gradual' increase of the yellow as we pass from Bhutan to Tibet, 
Budorcae laxicolor tibetanu* being wholly yellow on the upper-parts. Judging 
from the single immature specimen in the Museum, I am also inclined to 
think that the latter race will prove to be longer horned than the Mishmi takin. 

For the short-horned Bhutan takin I think the name Budorca * tamieolor white* 
will be appropriate, the type of the race being the bull in the British Museum, 
while the oow in that collection and Mr. Rothschild’* two specimens will be co- 
types. It is now, of course, perfectly oertain that the horns of the two sexes of 
the takin are alike in form, as was originally pointed out bf Mr. A. 0. Hume. I 
may add that a curious and apparently hornless ruminant skull from the Biwalik 
formation of the Himalaya, described many years ago by the late Professor 
Rutimeyer as Bueapra daviesi, appears to indicate a relative of the takin. 

R. LYDEJKKER. 

(The above is taken from “ The Field ” of 16th November 1907.) 

No. IV.*— THE BALUCHISTAN GAZELLE. 

Mr* Lydekker, in his Game Animal* of India, says ; — “ Whether the Baluchi 
Chinkara is entitled to rank as a distinct race may be open to doubt, but as it 
has received a name, it may be alluded to as Qazelta bemettii fuectfron*. It was 
originally named by Dr. Blanford in 1878 on the evidence of a female head 
obtained by Sir O. Bt. John at Jalk, in Northern Baluchistan. Its claim to 
distinction is that the horns of this sex are distinctly, although not very 
prominently ridged or ringed, and that the dark portions of the face are dark- 
brown instead of rufous* When the male was discovered, it was found not to 
differ peroeptibly from the ordinary Indian chinkara, except that the horns are 
a little more curved backwards, and slightly more lyrate when viewed from the 
front. From Baluchistan the chinkara extends to the head of the Persian 
Golf in the neighbourhood of Bushire. There it inhabits the low country, as 
it does in Baluchistan, not ranging above the 8,000 feet level, where it is 
replaced by the goitred gaseUe, easily recognised, even at a comparatively 
long distance, by its lighter colour/ 1 
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This appears to raise questions which perhaps the Baluchistan Natural 
History Society will clear up. The sub -specific status given to the Baluchistan 
Gazelle by reason of the form of horns of the female is certainly incorrect, for 
the female ohinkara of the Deccan has distinctly annotated horns. As regards 
the colour of the face and the shape of the horns of the male, these also seem to 
be fallacious reasons, for colour and form of horn vary in animals shot out of one 
herd. Naturalists are surely too prone to establish sub-species. It is not clear 
whether Mr. Lydekker means that the chinkara does not range above 3,000 feet in 
Baluchistan, but I have seen them in that country at an elevation of 4,700 feet. 
Simla. January 1 l>th, 1908, R. G. BURTON. 

No. V. — MAJOR KENNloN’H WILD SHEEP 
Throe of the heads of the wild sheep obtained by Major It. L. Kemmm near 
Bujrtard, Persia, previously referred to in the Field, March 30, April 6, and 
July 30, are now mounted, and one of thorn has been handed over to the British 
Museum by Mr. Rowland Ward, As Bujnard is situated in the valley lying 
between the Ala Dagh on the south and tko Kopet Dagh on the north, it was 
from the first practically certain that the sheep would turn out to belong to the 
Kopet Dagh race of the urial ( Ovin viguei arkal). As the result of a comparison 
of one of Major Reunion's specimens with a skull and hoi ns from the Kopot 
Dagh presented to the museum some years ago by Mr. St. Goorge Littledale, 
this is now definitely proved to bo the case, both examples showing the 
peculiarly wide, flat, and sparsely ridged front surface of the horns distinctive 
of that race. The horns of the two finest of the Bujnard rams are very large, 
forming rather more than a complete circle?. The white ruffs of the same two 
specimens are also very large — larger and more wholly white, I think, than 
in any other race of the urial. In this respect those sheep differ very markedly 
from Ovie orieniali8 } which occurs on the south side of the Elburz range, near 
Tehran, the ruff in all the specimens of that species which have come under 
my observation being comparatively small, and chiefly composed of black or 
blackish hairs on tho lower part of the throat. I may have something to write 
about a gazelle head obtained by Major Reunion on a subsequent occasion.— 

R, L. 

( The above is from “ The Field ” of December 1907.) 

Nq, VI.— SHEDDING OF THE ANTLERS OF THE MUNTJAC 
OR BARKING DEER {CERVUL08 MUNTJAC). 

In the Field of 13th July there was an enquiry over the initials R.L.for any 
information ** as to whether Muntjaos shed their antlers annually or at irregular 
intervals/' This enquiry was prompted by the worn appearance of tho antlers 
of a head that the writer had examined in London of a Chinese Muntjao 
(C. lacryman* ), which pointed to the unlikelihood of the antlers having 
become abraded and polished within a period of less than twelve months to 
such an extent that the surface resembled an ivory tusk, if they are shed 
annually. Definite information is appealed for on this point and perhaps some 
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of our members can help to settle it so far as our Indian species is concerned. 
In the Field of ‘27th July Mr. Claud Alexander stated that a live specimen of 
the Indian Muntjac in his collection, which he had had for two years, certainly 
shod its antlers annually about tho end of June, and suggested that the 
condition of tho horns of the specimen in question was “ probably duo to youth 
or old age or possibly to the animal having boon in low condition at the timo 
the horns wore growing/ 1 Mr. Alexander's evidence is conclusive euough so 
far as an animal in captivity in Europe is concerned, but it would be interesting 
to get it corroborated from observations of tho Muntjac in its natural wild state. 
Karachi, mh August 1907. E. COMBER. 

[Since the abovo was written, the following further note on this subject has 
appeared in the Field of 7th September 1907. 

SHEW)! NO ot HORNS BY Ml* NT A AC. 

In your issue of July 13, K. L. seeks information as to the shedding <>t 
horns bv muntjac deer. Of the Chinese deer 1 can say nothing. 1 do not 
know whether they are of a different species to our Indian " ribfaced ” or 
“ barking ft deer, but of the latter I can speak from an experience of many 
years, in which I have annually preserved and hunted them. My opinion is 
that all (or very nearly all) invariably shed i heir horns annually. Some few 
retain them as late as the end of May. The largest lioru* 1 over got in that 
month were just about to drop off, and it is possible those K. 1j. mentions were 
retained as late as this, and might have been unusually fine. Horns which 1 
lielieve in these districts and round Darjeeling arc not shed, are most, peculiar 
and if It. L. cares to write to me I will gladly send him one of those I have. 
They are merely sharp, straight, or slightly curved spikes of horn, perhaps ljin. 
long. My men here, who have for years huutod with my dogs, maintain these 
arc never shed, and I am inclined to believe them. Those door appear more 
savage than the others ; they often injure the dogs with their “ tooth ” more 
often than tho othor kind I think ; but this may bo only our fancy. I imagine 
some constitutional defect has prevented thoir horns from growing, but the 
deer are just as large as the others. The natives all maintain they are different 
—a separate u jhat.” I do not think it. Fortunately, they aro comparatively 
scarce. — E. R. Duruford (Fagu, P.O., Western Duars, E. Bengal).] 

No. VII. — THE ANAMESB 8EROW. 

Very little is known in this country, so far, at least, as actual specimens aro 
concerned, with regard to tho big game animals of An&m and Tonkiu, and some 
interest therefore attaches to tho skin and skull of a serow brought from the 
former district by Dr. J. Vasall. and presented by him to the British Museum. 
It indicates an immature, and apparently female specimen. The late PAre 
Heude (in a work published at Shanghai) described a number of skulls and 
skins of serows from Tonkin, but, unfortunately, instead of regarding all as 
pertaining to a single species, gave them no less than six specific names. Under 
these circumstances, the only course is to take the first of the names, Nemor- 
koedus (or Capricorn**) marcolinu t for the Anam* Tonkin animal. Prom the 
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evidonoe of the new skin end P&re Heude’s figures, it appears that this Species 
differs from the Sumatran and Himalayan serows in the dark colour of the 
back and sides, which extends downwards on the legs more or less completely 
to the knees and hocks. In the new specimen the general colour of the upper 
parts is black mingled with rufous, but in some of P6re Heude’a figures the 
coat is represented as almost completely black, while in one some white is 
shown in the mane. The Anam animal is of considerable interest as helping to 
complete the transition from the Himalayan serows. in which the limbs are 
chestnut above and dirty white below, to the Malay serow, in which they are 
wholly blaok, and thus servos to confirm the view that all these serows are 
local forms of one variable species. The white -maned Chinese serow, it may 
be added, forms another connecting link, having the dark area reaching to the 
knees in the fore-limbs, but the hind limbs, wholly rufous. 

{The above it taken from the “ Field }f of l&th November 1907.) 

No. VIII. — MALFORMED SAMBAR HORN. 

The accompanying photograph iB that of a Sambar head which a Danish 
Gendarmarie Officer had in his possession and which was obtained from the 
North of Siam. 



The head was being sent away to Denmark so that 1 had no time to 
take measurements, Ac., and was only able to photograph It, 

E. W. TROTTBB, 
Acting Commissioner of Police. 


Bangkok, Sun, 10 th November 1907. 
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No. IX. —DO WILD ANIMALS EVER DIE A NATURAL DEATH ? 

This is a question which has engaged my attention for several years past, and 
it has puzzled me not a little. I am at last persuaded to send these few remarks 
by notioing that in Vol. XVIII of our Journal, on pages 125 and 213, both Lt.- 
Col. Caton Jones and Mr. D. 0. Witt ask : — u Do Wild Dogs carry off their dead 
and bury them? ” I am induced to put my question because, though 1 have 
knocked about in the wilds for nearly forty years, I can only remomber to 
have come aoross one dead animal myself, while my questioning of others has 
never elicited an answer in the affirmative ; and I have asked hundreds of 
persons, entirely Europeans, not the Natives of the jungles. Most people will 
say,— 4 * Of course they die natural deaths, they are subject to diseases as men 
are and cannot live for ever. They mutt go away into inaccessible places 
where man cannot go.” It is natural to suppose thiB, but what inaccessible 
places can deer get away to ?— -and also 1 ought to say antelope ? Where can 
Blaokbuck go to ? and they swarm all over the Indian Plains in hundreds. 
Has any one ever come across a dead Blackbuck ? No. Thou what becomes of 
them ? Surely if they die natural deaths some one must come across one now 
and again. 

Some will say “ Vultures and animals eat them as soon as they die.” Has 
any one ever come across Vultures feodiug on a dead mid animal? I never 
have. 

I think we must look for the answer somewhere else. My idea is that 
nature has endowed all wild animals with such properties as enable them to 
take care of thomselves as long as their powers romftin uninipared. Directly 
these powers begin to wane, whether from disease, old age or other causes ; 
some other animal comes across them and kills and eats them straight away. I 
am aware that there are many things that could be urged against this theory, 
but I am anxious to start a discussion in this journal before I leave India for 
good and to see what the result may be. That dead wild animals are not 
found in places, where the live animals abouud is one of Nature’s mysteries. 
Let us see if we can get, if not quite to the bottom of it. at any rate some good 
way down. As I have said before I came across a dead Bambhar in the 
Kanara Forests. It was a hind and a muob smaller hind was lying down 
beside it. I could not understand why they did not both get up and run away, 
for It was very evident as we came up to them that the younger hind both 
heard and saw (and possibly soented) my shikari and myself, but it did 
not get up and bolt until we came within a few yards, and even when 
it did go, it only went a short way off and evidently waited for its com} anion. 
When we got closer we found the bigger hind dead and oold. The two had 
evidently gone in the morning to the place where we found them and 
the elder one had quietly passed away. The younger one would not run from 
ns, for she was under the protection of the other and was waiting for her com- 
paoion to get up. It was between four and five iu the evening of an April 
day when we found the dead hind. There was apparently nothing wrong with 
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her, but when we skinned her, we found two murks just above the fetlock joint 
of her fore feet which looked very much like those left by the poison fangs 
of a cobra. It got dark before we had time to examine her internal organs to 
see whether they were all right, and before next morning jackals or something 
of the kind had finished off what, was loft of her. While we were skinning the 
dead animal the living one slipped away. 

W. G. BETH AM. 

Divisional Forest Officer. 

Aumednagak, 30 th December 1007. 

[ Vr. W. G. Botham writes on the 28rd March 1 90S an follows: — 

“ I should like to add that, a few days back, in a country thick with black buck l was 
talking <»n the subject to s >ni** of the country people, and their answer wan i we cannot tell 
whai becomes of the animals. When wolves ran off! with a sheep or a goat, we almost, 
id ways tmd traces of the dead animal, a foot or » bit of skin or something, but wo never 
come acrosB any such remains of antelojje*.’ and I can corroborate this from my own 
experience. I hive often come across the* remfiins of goats ami sheep carried away and 
eaten by wolves* bill never anything that could bo identified as the remain a of «n antelope. 
It is really most extraordinary what becomes of them. Onu ought to come across a horn 
now and again, i»ut I never have and I ha vo never cotne serosa anyone who has, i e„ the 
horn of an antelope either Black Buck or Chinkara, in the ii]*en plains. Ilorns of satnbhar 
tor rather antlers) and of cheetal are frequently picked lip. It would be interesting to know 
if anyone ha^ over picked up the horns of a Black Buck or a Chinkara? I fancy that my 
facilities for picking them up have been as good as any man’*/* J 

No. X. —NOTES ON NIDIFICATION OF VARIOUS BIRDS IN THE 
UPPER CIIIN D WIN AND AT MAYMYO, UPPER BURMA. 

No. 67. — White-browed Laughing Thru»h — (Dryonoeten aannio ). — This bird 
fairly nwarm^ in and around Maymyo. The only other Laughing Thrush found 
here appears to be 

No. 73. — Necklaced Laughing Thrush — (Garrulax moniliger) which is soaioe. 
1 found numerous nests during May 1907 : they are placed usually in low 
bushes, often wild raspberry bushos are chosen, near the ground as a rule, and 
there is little attempt at concealment. The nests are rather untidy, made of 
coarse grass and roots, and occasionally small twigs, and lined with finer leaf 
stalks and roots. The normal clutch appears to be three and the eggs vary 
from pale blue to pure white, the blue eggs being much less common than the 
white ones. 

No. 228. — Swinhoe's White-eye— (ifotero/j* simpler).—! found three nests of 
this little bird, two during May and one m July 1907 at Maymyo. The first 
two contained two, and the last one three, eggs. The first one found was 
practically inaccessible, and the egg got broken ; the other two were in low 
bushes. 

No. 958.— Northern Pale-headed Woodpecker— (Gecimlm grant iu).— A nest, 
containing three fresh eggs, was taken from a hole in a small hollow tree on 
21st March 1907. The nest hole was only about 3 feet from the ground t 
elevation 2,500 feet, Upper Ghindwin. 
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No. 1045.— The Black-capped Kingfisher — {Halcyon pileata ). — These bird* 
were not uncommon in the Myittba Division, and I saw them on several 
occasions. On 14th April 1907, 1 obtained it singlr fresh egg from a hole about 
3 8 inches in length in a sand bank. 

No. 1092. — European Nightjar — {Capritnnlgus europium).— Two eggs, not 
quite fresh, and the parent bird at Maymyo. ll»th May 1907. 

No. 1096. — The Great eared Nightjar— (Lyncornio c*rvinicep»).— I got four 
nests of this bird in the Myittba Division. The first egg was received on 15th 
March 1907, and was brought by a coolie, who said ho had found two, but 
broke the other ; it was hard set. A second single hard set egg Mas brought 
me by a coolie on 17th March ; he said there was only one egg and at the time 
I did not believe him, but on 20th March J got a single hard set egg myself 
and shot the hen bird ; on dissection, 1 found that she did not contain any egg 
larger than a pea ; so there is not the least doubt that the bird incubates one 
egg. On 27th March I received a single fresh egg but was not able to shoot 
the bird. I was also informed that a single fresh egg was found in January, 
and eaten by the coolies. Major Evans inform* me that he once found a nest 
with three eggs. 

No. 1142. — Burmese Slaty-headed Paroquet — (Paloxorius fuheki ). — I took a 
nest, containing 4 eggs in various stages of incubation from a natural hollow in 
a Xi/lia ihilahrifonmx (Pyinkado tree), about 40 feet from ground on ltM.li 
March 1907. in the Myittba Division, Upper Chiiulwin. ** 

J. C. HOPWOOD. u\<. 

Kikdat, Unfit Chindwin. November 1907. 

• 

No. XI.— NESTING OF THE INDIAN GREAT REED WARBLER 
{ACROCEPJ1ALUS STENTOREVS) IN INDIA. 

While on a large jhil in the Bahraich district on August 14th I was much 
surprised to hear the uiimistakeable harsh note of Acrocephalux $tentoreu$ 
(the Indian Great Reed Warbler) sounding from several directions, and on 
searching round about wherever the birds were calling, several nests with young 
and nt last, throe nests with fresh eggs, were discovered and the birds secured. 
The nests were all placed rather low down, within three feet of the water, in 
more or less detached clumps of reed inside very denso rood beds and seemed 
to be somewhat smaller and made of finer (or less coarse) grasses than those I 
have seen in Kashmir. The birds too are somewhat smaller, measuring 7*5 in 
length against 7*7 as given in Oates and Blanford, but in other respects such as 
wing and bill measurements and colouring agree perfectly with their descrip- 
tion, and the eggs resemble those I have taken numbers of in Kashmir. 

I should be glad to know if this bird has been recorded before as breeding 
in India, as although abundant in Kashmir in summer and also reported from 
Sind I am not aware that it has been obtained except as a cold weather 
visitant or occasional summer straggler in Upper India V 

S. L. WHYMPER. 


Jboukote, Augunt 1907, 
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No. XII.— NOTES ON THE MANIPUB BU8H-QDAIL 
{M1CROPBRDIX MANIPDRENSIS) IN CAPTIVITY. 

The Mauipur Bush 'Quail ( After optrdix manipurenaia, Hume) is a rare bird 
found in the Manipur State, in the Duars, and probably in other places 
towards the Eastern Frontier of India. The fact that it lives usually in long 
elephant-grass accounts for the difficulty experienced m obtaining specimens. 
Even the natives do not appear to recognize the bird. It, was originally 
discovered by Hume in Manipur, though it is said that a single specimen 
existed in the British Museum before this, and was supposed to hare been 
obtained in Bhutan. An interesting description of the shoot in which Hume 
obtained several speoimens is to be found in “ The Game Birds of India ” 
(Oates), Part I., page 107. “ Once, and once only, ” writes Hume, “ did I meet 
with this species, and that was at the base of the hills in the South-Eastern 
portion of the Manipur plain.” A good description of the bird can be found 
iri the same book, the most obvious characteristics being the olive-grey upper 
plumage, each feather being fringed and barred with black in both male 
and female. The lower plumage is buff, each feather having a black cross, 
made np by a black shaft and a transverse band. The irides are brown, the 
logs orange, and the bill horn-ooloured. In this Journal Vol, XV,, page 527, 
there is a note by |ieut.-Col. H. B. Thornhill of a female specimen obtained 
by him at Alipur, Duar, in 1885-80. It was by the kindness of Mr. Comber 
that my attention was drawn to this. I know of no more recent reference to 
this quail.® 

While stationed in Manipur in 1905-06, I was naturally keen on obtaining 
a specimen ; and though on several occasions I put up a quail in long grass, 
which I thonght to be of this variety, it was not till March 4, 1906, that I was 
lucky enough to catch a female bird. Borne of the other birds I saw appeared 
a good deal darker than the Manipur quail, and were smaller. They probably 
belonged to some other unknown species of bush-quail, but I never succeeded 
in getting a specimen. 

It was a few hundred yards off the Pukhao Hoad, thirteen miles N.-W, of 
Imphal (the capital), that I obtained my specimen. Four of us were after 
deer and small game, burning long grass and beating. During our last burn 
a quail flew out of the long grass, and settled a short way off in the open. 
I sent a beater after it, and after another short flight he succeeded in catching 
it. I at onoe saw it was a species new to me, and guessed it was a female 
Manipur quail, and this turned out to be the case. Probably the bird was, to 
some extent, overcome by tbe smoke. 1 took the bird home wrapped in 
a handkerchief, and then put it into a small cage. Next morning I was glad to 

* In June 1907 Mr. C, M. Inglis sent our Society an interesting note on this qa *11 
which has unfortunately had to be kept back, because it is desired to have a ooloured 
illustration ef this bird to appea t with it in the Journal. This necessitated writing out 
to India and obtaining more specimens of the quail before it could be figure 1 , It is hoped 
that the nioctratioB will be ready shortly,— E m. 
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see it alive, and, though very nervou* and frightened, it readily ate grain and 
drank water. I kept this little bird alive for nearly a year, and got quite fond 
of it, till one night (February 9, 1907) it died suddenly in its cage at Dehra 
Dun. She had been in excellent condition and spirits the day before, and 
even a caref al po»t-mortem revealed no obvious cause of death. 

As far as 1 know, this variety of quail has never been kept in captivity 
before, so some details of its habits and ways may be of interest. At first I 
kept it in a basket roofed over with trellis-work. Pounded “ dhan ” or rice 
formed her staple diet, and she always ate readily. Later on 1 tried her with 
ordinary millets and canary seed, and she ate these as greedily. I soon found 
that she had a great liking for insects, and every day I would catch something . 
and she soon learnt to take them from between my fingers. Spiders, flic* 
wasp larvie, etc., wero all alike delicacies to her, and I witnessed many an ex- 
citing chase when an insect attempted to escape in the straw in the bottom of 
the cage. When a larger insect than she cared to tackle, such as a large beetle 
or even a cockroach, was lot loose in the cage, she*, was greatly concerned, and 
kept well out of the way until the objectionable creature had taken its 
departure. One night a mouse entered the cage to steal some of the grain, and 
gave the poor little bird a dreadful fright. I was at once awakened by her 
fluttering, and 1 found that she had parted company with half of her back 
feathers in her attompts to escape. 

It was a red-letter day for her when I substituted dry earth for part of the 
straw in her cage. Bho almost outdid the domestic chickens in her scratching* 
and packings. Never before did a few handfuls of dry earth afford such joy. 
After an hour’s pecking, it was the height of bliss to lie in the sun on one side 
with the uppermost leg and wing stretched out and to indulge in a quiet nap. 
Of course, in these characteristics she exactly resembled most gallinaceous 
birds. 

It was wonderful how well the bird got to know me, and knew my 
voice and whistle quite well. If left alone, she was generally restless, and, 
curiously, was much quieter if the cage was hung up out of harm’s way. 1 
suppose she missed not being able to take oover while in the cage on the 
ground. I was quite surprised when I first heard her note. It was a loud, 
clear ringing, which oould easily be heard a hundred yards off. I oan imitate 
it fairly well by whistling, but it is hard to reproduce it in writing. If the 
following is whistled, It will give some idea of the cry : “ Whit — it — it — it — t — t.” 
Each * it ” is slightly higher in tone, and they tend to run into one another at 
the end* The cry is generally repeated three or four times, and each time the 
note becomes lbuder and higher. It is a beautifully clear, shrill and charac- 
teristic whistle. After securing this specimen, I several times heard the 
whistle in long grass in Manipur, and 1 have no doubt I should have scoured 
several specimens if I had remained longer them. Without knowing the cry 
Of this quail, it is only by accident that one can obtain a specimen, owing to 
its extreme shyness and its fondness for living in very long grass. 
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When eating, this bird utters a very subdued, soft whistle, repeated at each 
peck, much like the (l it ” of its usual cry, but much softer and lower. The 
whistlo is louder and more excited when the bird is pecking at an insect it 
relishoa, such as a toothsome green caterpillar (rescued from a living death 
in a wasp’s mud nest). 

1 should very much like to know the note of the male bird, and, being such 
a pretty little bird, it would make an excellent pot.; 

I hope the above brief notes will be of some interest, A knowledge of the 
bird’s cry should certainly help those who have the opportunity of visiting its 
habitat in obtaining more specimens of this rare bird, 1 have sent the speci- 
men described here to Mr. Ogilvie Grant, of the British Museum, 

F. POWELL CONNOR, Captain, 


Medical College, 
Calcutta, 12 th August 1907. 


i.m.s., j>,n,c.s 


No. XIII,- A NOTE ON THE DISTRIBUTION OP THE BURMESE 
GREY DUCK OR SPOT-BILL ( POLIOS E TTA 
HARIXGTONI, OATES). 

On page 558, Vol. XVII, of the Journal tot the Bombay Natural History 
Society, Mr, E. W. Oates described a new species of grey duck from Upper 
Burma, to which ho gave the above title. 

For the convenience of those readers who have not the above quoted 
number at hand I give Mr. Oates’ description below : — 

“ Similar to P. pacilorhyncha , the Spot-bill or Grey Duck of India, but 
constantly wanting the orange coloured patches which adorn the base of the 
upper mandible of that species. The bill is, moreover, much smaller, 
measuring two inches from the point of the forehead to the tip of the nail, 
against two and a quarter inches in P.pacitorhyncha” 

On page 437, Vol. IV, of tbe" Fauna of British India/’ Birds, Blanford 
gives the length of the bill as 2’5. Oates gives the distribution of the new 
species as " the valley of the Irrawaddy river and the Shan States ” and adds 
Toungoo, Tandawgyi on the Pegu river, and Thatone as probable localities, 
Major Evans having shot grey duck there. In November 1902, 1 obtained some 
grey duck in the Meiktila district, near Thazi on the Rangoon-Mandalay 
railway. I noticed at the time that these duck had the patches at the base of 
the bill black and not orange, my attention being drawn to the fact owing to 
my having recently seen a plate of P.pacilorhyncha, showing the orange 
patohes. At that time, however, I had not commenced studying the Burmese 
birds, and assumed that the orange colour was put on in the breeding season. 
In the cold weather of 1905-06, I did a good deal of duck shooting in the Upper 
Ohindwin, above Kindat, About a dozen grey dnok were killed, all but one 
having black patches at the bsse of the mandible ; the one exception, killed 
about February 15th, 1906, had these patches pure orange. 
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At the end of October 1907, I was again out dock shooting in the same 
locality, and obtained fifteen grey dnck. Of these, no lea* than four had the 
orange patches of P. pcedlorhyncha, but in every case the orange mark had a 
black centre , the amount of black varying in the different specimens, I very 
much regret that I did not measure the length of the bill, but I had forgotten 
at the time that the small bill was one of the characters by which the new 
species is distinguished from the old. 

Now a species of grey duck, presumably P. haringtont f breeds in the Upper 
Cbindwin : I have personally seen pairs of these duck in June, July, and 
September, and have heard of broods of young ones and of nests having been 
found, though personally I have not been fortunate enough to see the young 
birds or secure the eggs ; and I have shot a duck, presumably P . podlorhyncha , 
in February in the same locality : it would appear to me, therefore, that 
P. pwcilorhyneha and P . haringioni occasionally pair, and produce a hybrid 
with the spots at the 'base of the mandible partly black and partly orange, 
or else that P. haringtoni is merely a geographical race or sub-species of 
P. podlorhyncha , and occasionally reverts to the typical species. 

1 1 is, perhaps, presumptuous of me to question a species created by so 
eminent au authority as Mr. Oates, more especially as I foolishly omitted to 
take measurements of the bill ; but against the five specimens examined by 
Mr. Oates, I have now obtained four with mixed black and orange patches. 

I shall now endeavour to obtain some more specimens from the Upper 
Chindwin with either pure orange or variegated patches, and if I am success- 
ful in so doing they will be preserved and forwarded to the Bombay Natural 
History Booiety. 

Since writing the above, I have shot a male wigeon at Kindat, the only one 
I have ever seen or heard of from the district. 

J. C. HOPWOOD. 

Kindat, Upfbb Chindwin, 9 th November 1907, 


No, XIV.— NESTING OF THE BUFO US-BELLIED HAWK-EAGLE. 

I read with mnoh interest Mr. Kinloch’s letter on the nesting of the Rufous- 
bellied Hawk-Eagle (LophoMorchls kimeri) in the Journal published on the 
29th June last. 

Last year an egg was sent ^o me by one of my people which had been 
taken on the 16th February 1966 which I could not identify. The description 
of the bird was simply that it was an eagle, that the nest was in a tall tree, and 
that it contained only one egg, wbioh was very much incubated. I sent it to 
Mr. Stuart Baker with a list of all the Eagles that have been found in 
Travanoore, and he replied that he had no eggs exactly similar to it and that 
it was probably the egg of Lopkotrhrehi? kimeri* 

89 
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It will be interesting if Mr. Kinloch suooeeds in getting the egg of this bird 
as he hopes to do, end if it proves to be similar to the egg which has been 
brought to me or not. The following is a description of it : — 

Dirty white, rather rough, speckled and spotted all over with grey, brick* 
red and dark brown, the spots forming a cap at the larger end. 

Size 2*65 inches x 1*86 inches. 

T. F. BOURDILLON. 

Quooh, Tbavancohr, 13<A August 1907. 

No. XV. — NOTE ON THE BEARDED VULTURE (QYPA%TUS 
BARBATUS) OR #l LAMMERGEYER *\ 

I am sondiug for the Museum the stuffed head and neck of the Bearded 
Vulture or Lammergeyer. I shot this bird on the 22nd of last month as it 
was trying to capture one of my fowls. I was so much pressed for timo, I 
am sorry to say, that I was unable to preserve the entire bird. The specimen 
I send however is a very good one. The head, neck, and bill with the distin- 
guishing beard, all show well, the plumage being in good order. 

This bird was a female, and its measurements agreed exactly with those of 
Jer don’s which give length four feet, expanse of wings nine-and-a-haif feet. 
On dissecting it, I found two half developed eggs on which no shell had yet 
formed. According to Jerdon it lays in April or May. 9 The bird must have 
been feeding recently on a Gooral, for I found a quantity of Gooral hair in 
its stomach, and also the fractured shoulder blade of the same beast. Jerdon 
says, in his description of the Bearded Vulture, and its habits : “ It is said to 
hurl Chamois, and even the Himalayan (hit ammon off precipitous cliffs by a 
sudden swoop, and to feed on the mangled carcases.” He adds that in the 
stomach of one killed by him in Kashmir he found several large bones, 
together with the hoof of an Ibex. 

The statement that the Bearded Vulture hurls animals over the tremendous 
precipices of the Himalayas is, I think, proved by the fact that the Gooral’s 
shoulder blade I found in the stomach of the bird killed by me was broken 
hi two pieces, as though from a fall, for it is impossible that the bird could 
have done this with its bill. 

It is probable that the Lammergeyer keeps a good look out for sueh animals 
as may fall, or be thrown over the precipices of the mountains which it 
frequents. I remember a sad aocident which happened a few years ago, when 
two officers were shooting on the Himalayan ranges. One of them was 
following up a wounded bear which suddenly charged, knocking him, and his 
shikari over the pfeeipice, the impetus of the oharge carrying the bear over as 
well. Hit companion who was observing all this from the top of the mountain, 
and who told me the story of the socident very shortly after it happened, 
mentioned that it took him about four hours to get down to the foot of the 

(* Aoeorittng to BUnford (Feans of British India, Birds) the 11 Laxnmsrgeyer '* bread i 
l *ta the Himalayas from November to March."— Eds.] 
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precipice, and there he found the three bodies shattered almost beyond re- 
cognition. He added that the Lammergeyers had already got at them. 

W. OSBORN, Lieut .-General, la. 
Naoour, Kulu Punjab, 12to January 1908. 


No. XVI,— REMARKS UPON THE SNAKE CONTI A ANGV8TICEPS. 

I am muoh indebted to Mr, R. A. Spence who has submitted for my exami- 
nation two specimens of the little snake Contia angusticepf sent to the Society’s 
collection by Sir H. McMahon, with the request that I would write a descrip- 
tion of this little known snake. Reference to Mr. Boulonger’s Catalogue 
(Vol. II, 1894, p. 262) shows that at the time he wrote a single specimen only 
was known which was in the Indian Museum. This was sent to him for 
inspection by Mr. Solater. His earlier work Fauna. Brit. Ind.— Reptilia and 
Batraohia (1890) made no reference to this snake. The specimens sent to 
Mr. Boulenger was procured from Gherat, Baluchistan. 

8ince this from 1899 to 1900 Sir H. McMahon acquired eleven specimens in 
the Malakand, and he says in a letter addressed to this Society : “ This little 
snake is fairly common in one restricted locality, », the hill slope a few yards 
below and N.-W. of the Political Agent’s house.” 

A brief allusion to these specimens was contributed to this Society by 
Sir H. McMahon himself which appeared in our Journal Vol. XIV, page 181. 

Some of these specimens were given to the British Museum. The only 
examples I saw there in 1903 were 3 in number and all presented by 
Sir H. McMahon. In 1904 Dr. N, Auuandale made a brief allusion to 5 speci- 
mens in the Indian Museum received from Sir H. McMahon, and he figured one 
(Plate XI, fig. 1) in the Journal of the Asiatic Society of Bengal, 1904. He 
mentions here that the type specimen has been lost. 

The only other specimens I know of are the two now submitted to me. 



Contia angualietfr* 
from, a s/ietimcn Hi 
(* ♦ Iin «< ) 


For thoso who have 
not acoeas to Mr. Bou- 
leuger’s Catalogue I 
venture to describe 
the suake again. 

Rostral : Touches 6 
shields, the sutures it 
makes with the an- 
terior nasals rather 
greater than with the 
internasals, nearly 
twite as long as those 
made with first labials. 
InitmataU : A pair; 
the suture between 
them rather long** 
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than that between the prefrontal fellows ; about three-fourths the intern&so- 
prefrontal suture. PrwfrorUaU : A pair ; the suture between them about 
two-thirds the prefront o-frontal suture ; touching the intemasal, nasal, loreal 
(when present ; if absent the 2nd supralabial), pr ©ocular, supraocular, and 
frontal. Frontal : Touches 6 shields; the sutures it makes with the supra- 
oculars one quarter greater than with the parietals, one-third to one-quarter 
greater than with the prefrontals. Supraocular* : Length about three-quarters 
the length of frontal ; breadth about half the breadth of the frontal. Nasals : 
Entire, with the nostril situated rather above, and behind the mid-point of the 
shield ; touching the 1st and 2nd supralabials. loreal if present very small, 
frequently absent being united with the prefrontal. Prceoculars : One ; not 
reaching the crown. Eye with vertically elliptical pupil. Postocular $ : One. 
Temporals : One, touching the 6th and 6th supralabials, Supralabials : 7 ; the 
3rd and 4th touching the eye ; 6th, 6th and 7th largest, subequal. Infralabial* : 
5 ; the 5th or 4th and 5th touching the posterior sublinguals ; the 5th 
largest, broader than the posterior sublinguals, and touching two scales behind. 
Anterior sublinguals larger than posterior. The 1st infralabial suture one- 
fifth to one-sixth the suture between the anterior sublinguals. Costal* : 2 heads 
lengths behind head 15, midbody 15, 2 heads lengths before vent 13. In the 
step from 16 to 13 the 3rd and 4th rows above the ventrals blend.® 
The last row, and the vertebral row are not enlarged. Apical pits are 
present, and single. Keels absent. Ventrals evenly rounded, broad, tho 
last costal row only being visible in part on either side. Anal divided, 
Subcaudals , divided. Head depressed, body elongate, cylindrical, tail mode- 
rate. Colour pale dun brown, nearly uniform dorsally, but if inspected closely 
the edges of the Beales are seen to be lighter. The head has two dark cross 
bars, one between the eyes, one in the middle of the parietals, and a broader 
bar nuohally, behind which some specimens have a row or two of transverse 
spots. Sir H. McMahon says that in life these marks are black, but soon 
fade in spirit. The belly is dirty whitish, and unspotted. 

jRcroorka.— It is to be noted that Mr. Boulenger mentions the presenoe of a 
small loreal, but in one of the three specimens I examined in the British 
Museum this shield is absent, and it is absent in both the specimens just 
received. The ventrals and subcaudals in the five specimens examined by me 
are as follows 

196 + 77, 185 + 81, 196 + 66, 201 ? + 72, 182 + 81. 

This snake is interesting from the point of view of distribution. According 
to Mr. Boulenger’s Catalogue there are 21 known species of Contia , Twelve of 
these are only known from North America, 1 from South America and 8 from 
Asia ; 7 of these are however only known from Persia and further West. The 

• In oaespsshasn before me the costal* axe aberrant. The fird row abets the ventrals 
subdivides, the resulting two rows again coalescing and dividing again. The rows are thus 
irregular in tha second fourth of the body numbering 17 end 16 in pieces. 
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remaining one, viz., angusdceps is known fiom Baluohistan, and the N.-W. 
Frontier of India (Malakand). It ib one of the smallest snakes that oeours 
within our Indian limits. The longest record is 15 inches, and though 
there are a few snakes shorter in adnlt life I am not aware of any that are 
more slender excepting perhaps Typhlops braminus and Callopkis trimaculatus , 

Sir H. McMahon says “ In life this little snake is most active and lively, and 
assumes a most pugnacious attitude when teased ” 

F. WALL, Major, uij., c.u,zs. 


Dibrugabh, Assam, 28i4 July 1907. 


No. XVII. — NOTES ON THE INCUBATION, AND BROOD OF THE 
INDO-BURMESE SNAKE-LIZARD OR SLOW WORM 
( 0PHISAURU8 GRACILIS). 

On the 10th of September a cooly in Shillong brought me a female slow 
worm ( Ophisaurus gracilis) with 5 eggs with which she was reported to have 
been found, but knowing that the European Slow worm (Angitis fragilis) is 
viviparous in habit 1 was inclined to be sceptical. 

The eggs, much sullied by the soil beneath which they were deposited, aro 
probably originally white. They aro soft shelled, and the investment much 
like white kid. The poles are isomorphous, and the dimensions of one egg 
typical of the rest are J-J x JJ of an inch. 

One egg was opened, and a living embryo extracted which measured 4} 
inches, the tail accounting for inches. On the 19th of September one egg 
hatched, the youngster measuring 44 inches, the tail 2f inches. On the 18th 
another of exactly similar proportions emerged, and the last whioh hatched 
appeared on the 20th and was 4} inches long. The hatchlings are lively 
little creatures betraying some timidity but making no attempt at self- 
defence. In colour they aro very different from adults. Tho prevailing hue 
is a pinkish-buff or dove colour with a metallic sheen. A conspicuous bis ok 
band originating in the lore and passing through the temporal region is 
continued along the side %ot the body to the tail tip. The nostril is black. 
A fine black line originating beneath the eye passes along the lower lip and 
extends as far back as the vent. Behind a median nuchal black spot three 
series of smaller blaok spots progressively diminishing in size pass down the 
dorsum, the median row being continued well on to the tail. The beautiful 
metallic blue dorsal marks seen in adults are conspicuously absent. 

Investigation proved that these little creatures are endowed with the same 
moans of escape from the egg as young snakes. As I had young snakes of Tro- 
pidonotus piscatar hatching contemporaneously I was able to compare the two. 
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a Jn the slow worm the tooth 

i v lu in P ,ofl,e i ** een to P«*jeot 
" ^ - more than in the snake. It 

O' T &]so has a Tory decided in- 

__ dination downward*, where 

V. y' as in the snake there is little 

t or no such inclination. The 

shape of the tooth is very 
different in the two crea. 
r( 8 x tnres. In the slow worm 

the entting edge is chisel- 
Fi*.l. Boot of anterior part of the month of Ophi- likebotin the snake a broad 
I au.ru* practli* showing the foetal tooth as a white . 

spook in the median line. (Enlarged). fUarostral, W shallow deficiency m the 
labials. T=»tbe tooth shown still more enlarged. median line bisects the edge. 
Fig. a. Aspect of the festal tooth in profile in Ophisaur renders it bidentate. 

vus ffractlti. . , The two are shown side by 

Fig. 8. Roof of month of Tropidonofti* pucator enlarge . 

ed showing foetal tooth in situ. Rn»rostral. S1( * e in accompanying 

maxilla. T» foetal tooth enlarged. figures. 

I find that the oviparous habit of this lizard is not a new observation, but was 
elicited by Major G, H. Evans, and reported in this Journal (Vol. XVI, p. 171). 

Ophisaurus gracilis is an extremely common lizard about Shillong, and 
frequently dislodged, as I understand from my snake collector, when overturning 
stones. It is a perfectly harmless creature making no attempt to defend 
itself when grasped, though it strives to evade capture, and often cleverly 
succeeds where broken ground favours its slippery tactics. 

Like its European ally, its only means of defence appears to lie in the tail, 
which it very readily detaches, and leaves wriggling in a most uncanny fashion 
in the grasp of its would-be captor. The length of this appendage is consider- 
ably greater than the rest of the creature when perfect, but a very large 
number of specimens are brought in an imperfect condition with stunted tails 
in various stages of regeneration, or just recently detached. 

It is eminently a denizen of hilly tracts though I notice Boulenger® records 
it from Eastern Bengal and Rangoon. Evans,f with a very long experience of 
Burma, and of Rangoon particularly, has never secured a specimen except at 
altitudes from 2,500 to 5,000 feet. Similarly though it is so common in the 
Khasi Hills I have not seen or heard of a specimen in the plains of Assam 
(about Dibrugarh). It is noteworthy too that the Chinese species Ophisaurm 
hard described and figured by Boulenger in 1899$ was obtained at altitudes 
varying from 3,000 to 4,000 feet. 

F. WALL, Ma?0b, uij., 

Dibbooa «h, Assam, October 1907. 


* Fauna, Brit. lad. Kept, and Batraoh., 1890, p, 151, 
f Loc. oit. 

X P, Z, 8., p. 180. 
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No. XVUl .— VIVIPAROUS HABIT OF THE COMMON INDIAN 
SEINE (L7G0S0MA IND1CA ). 

I am not aware if this . Kurd is known to be viviparous, but a specimen was 
brought to me on the 19th of August in Shillong so extremely distended that 
it was obvious some event of a domestic nature was impending. When out 
open, 9 perfectly formed young were found crowded together and completely 
occupying the abdominal cavity. One of these measured 2§ inches, of which 
the tail accounted for 1 J inches. 

This lisard is extremely common about Shillong, and I frequently saw it 
abroad, and on many occasions disturbed it from beneath stones. I saw 
many young, evidently this year's progeny in August and September, of a 
length similar to, or little greater than, the unborn embryos referred to above. 

F. WALL, MAJOR, I.M.8., C.M.Z.B. 

Dihrugarh, Assam, October 1907. 

$ No. XIX,— REMARKS ON THE AGAMOID LIZARD 
{JP'J’Y CTOLJEM VB QULAR1S). 

Reference to Boulenger’s work, Fauna of British India, Bcptilia and 
Batraohia (1890, p, 117), makes it appear that this Heard is extremely rare, 
since he remarks that only two specimens at that time were known — one (the 
type) in the Berlin Museum, said to be from Calcutta, and a solitary specimen 
in the British Museum from Sadiya, Assam. 

I was much surprised, therefore, when I found it an extremely common 
species about Shillong, Ehasi Hills (4,900 feet). 1 collected many specimens 
which have been sent to the British Museum and our Society^ collection. 

Sadiya, I may mention, the reported habitat of the solitary British Museum 
specimen (in 1890), is on the north bank of the Brahmaputra, within a few 
miles of the Himalayas, so that it is probable that the eastern ranges of these 
Hills are within the limit Of its distribution. Calcutta as a habitat, I think, 
requires confirmation. The folds in the throat from wbieh the specific name 
of this species is derived are not black in life, but a very beautiful deep ultra- 
marine, and the soalee in the folds are minute and regular, giving an appearance 
of velvet. There are two more or less conspicuous narrow black lines 
radiating from the eye, a lower running to the gape and an upper to above 
the gape, in other respects they aooord with the description given by 
Boulenger. 

F. WALL, Major, i.m.b., cuum. 

Djbrugarh, Assam, October 1007. 

No. XX/— REMARKS ON THE AGAMOID LIZARD (CALOTES 
JEMDONU}. 

This Heard is a common species in the Ehasi Hills about Shillong. It is 
arboreal in habit as its colouration suggests. Those I encountered were 
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usually among foliage, mostly on low bushes or bracken ; but one fell at my 
feet from an overhanging bough of a pine some eight feet or so above the 
ground. 

On the 25th of August I witnessed a little love affair, my attention being at 
first attracted to a $ which I discovered subsequently was forcing his atten- 
tions on a $ which he pursued into some grass. A short interval allowed me 
to catoh the pair “ in flagrante delicto’*. A gentleman told me he had about 
the same time witnessed a similar scene. The breeding season appears to be 
very late. 

In life these lizards are most beautiful, the prevailing colour being a light 
verdant green. The two I caught " in copula ” were of a dull green, inclining 
to an olive-green ; but as soon as they were immersed in spirit, it is perhaps 
remarkable that the green acquired a muoh brighter hue, similar to that seen 
in many specimens encountered in a foliaceous environment. They are, like 
many other species of Calotes, able to modify their colour considerably so as to 
harmonise with their surroundings. 

The colour is as follows : Dorsally bright green, rather brighter in the $ 
than in the 9. X light brown black-edged dorsal band passes forward to the 
upper temporal crest, and backwards to the base of the tail, where it blends 
with its opposite fellow. There is a conspicuous black in the fold above the 
shoulder. The tail, green at the base, acquires a brown hue above and below 
posteriorly and some darkish ill-defined annuli. The head is green, and 
several black lines radiate from the eye. The belly is a very light emerald- 
green, spotted with golden-green. There is a yellow or orange patch on and 
below the elbow, and another on the knee, running up the anterior aspect 
of the thigh. 

F. WALL, Majob, C.M.K.B. 

Dibbuoauh, Asham, 2hth October 1907. ly' 

No. XXI.— ON THE NETS USED BY THE FISHERMEN OF , 
NORTH KANARA. 

We are indebted to Mr. R. E.Euthoven for the following particulars of the 
nets used by the Harkantras, a fishing caste in North Kanara, which he has 
kindly passed on for the information of our members. Following up Mr. Wal- 
liager’s paper on Estuary Fishing in the Konkan, the details are interesting as 
illustrating the methods in vogne on adjoining parts of the West Coast of India. 

There is no mention of any Stake Nets equivalent to the 14 Bhokti ” of the 
Konkan, but the wall nets are numerous, 

1. 4t Torke-Bale — This is a large net, 60 feet long and 15 feet in depth, 
with a 12-inch mesh, and is used out at sea to catch large fish, suoh as Turmai, 
Karli, Sora and Yisan. It is fitted with stone weights and wooden floats, and 
is fixed in position by means of heavy stones as anchors, and is often left set 
for several days at a time. It is taken up into the fishing boats and not 
dragged ashore. 
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2. u Kantle-Bale ”, — A very similar net to the foregoing, but with a 3-inch 
mesh, and used for smaller fish, such as Mtidli, Sheda and Ranvansa. It is 40 
feot by 16 feet in depth, and is usually set in 7 to 10 feet of water in the same 
way as the ” Torke-Bale ”, 

3. *• Dido-Bale ’’.-—This net is apparently a modification of the two previous 
ones, the single not being 20 feet by 10 feet with a 6-inch mesh, but a num- 
ber of them are joined together, generally 8 or 10, and set out at sea in about 
40 feet of water. 

4. “ Bangdo-B&le ' This net is similar to the “ Kantle-Bale,” with the 
exception of the smaller mesh, which is only 2 inches, and is reserved specially 
for shoals of “ Bangde ” whenever they appear. Several of the nets are strung 
together, and an enclosure formed, into which the fish are then driven. 

5. “ Yal-Bale ’’.—This is a drag-net that is used near the shore or in the 
creeks. It is normally 15-feet by 6 feet in depth, with Clinch meBh, but a 
number of them, up to 15, are generally joined together. Large fish are 
caught in this net — it is said up to 10 maunds (820 lbs.) — and ten men or more 
are employed in working the net. 

6. ” Rampan- Bale — A smaller edition of the 14 Yal-Bale ” with a 2-inch 
mesh that is used for smaller fish. 

7. 41 Yondi ”. — This is a long draw-net, generally 60 feet by 6 feet, with a 
2-inch mesh and poles at either end. It evidently corresponds to the “ Para” 
of the Konkan. 

These apparently complete the wall nets, and the small miscellaneous nets 
are described as follows: — 

8. 4 * Dand-Jal ’’.—This is the Kanara equivalent of the Konkan 14 Gholwa, * 
but is said to be 16 feot, by 12 feet, with a Much mesh, and fitted with poles at 
either end, so as to be worked by two men as a draw-net 

9. “ Kuli-Jai — These are small bag nets made of cotton thread and 
described as similar in shape to a billiard table pocket, but about twice as 
large. Borne 50 or 60 are fixed along a rope, which is securely anchored with 
large stones at each end in 6 to 10 feet of water. The nets are threaded to- 
gether with short lengths of split bamboo and left set for several days. They 
are mostly employed in the creeks during the rainy season. 

10. u Kuind-Bale ’’.—This is described as a small hand-net, used singly. The 
description proceeds ; “ It baa two thiok ropes running crosswise just in the 
middle, so that when being lifted up from the waters it closes slowly upon 
the fish ooming within its range.” I most confess I do not follow bow it is 
worked with theas ropes. 

U. ° Kai-B*de ’* or “ Bis-Bale ” (Kan.), " H4t- Jal” or " Bhondi-Jal ” 
(Mar.). This is the ” Pag ” of the Konkan as described by Mr, Wallinger. 

12, t4 Jdlige.” This net is used exclusively to catch “ Tdrle” fish. 

I regret that I am unable to give the scientific names of the various fishes 
mentioned, but perhaps some of our members in the North Kanara District 
may bo able to supply the information or, failing that, might send us small 
06 
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specimen! of them in spirit to enable them to be identified* They might 
possibly be traceable in Day’s “ Fishes of Malabar/’ but X have not aoeess to a 
copy of the book. 

E. COMBER. 

KARACHI) lit* August 1907* 

No. XXII. — KEENNESS OF SIGHT IN BIRDS AND ANIMALS. 

It is extraordinary what different opinions one hears expressed as to the 
keenness of eye-sight in animals and how few people appear to agree as to 
any particular animal having long or short sight. The Felinesffor instance, 
are generally credited with long sight, but on page 1016 of Vol. XVII of our 
Journal, Major Burton doubts that the tiger has ksen sight beoanee he has 
known of instances where they have looked at him * with unseeing eyes.” I 
oan also tell of a similar case, when a tigress took up her position directly 
behind my “maohan” and where I had least oxpeoted her, there being a village 
not far off and open fields within 15 yards of where I sat, and 1 had not even 
taken the trouble to close up the back of the “machan” to any extent. 
Thanks to some spur fowl, which gave her away, I noticed her, by twistiog 
round my neck, before she saw me. That she did see me 1 could not doubt, as 
she looked hard and long straight at me and then quietly sat down. It was 
(hen almost dark, and I longed for her to hurry up and approach the kill, 
which lay in front of her, but she had no intention of obliging. She would 
turn her head away and look about, but very now and again bring it back 
with a jerk, to have another look at me and seemingly could not quite make 
me out, but had a faint suspicion that atl was not right. 1 was dressed in 
green “shikar-cloth” with a hat to match and must have blended well with the 
surroundings. She sat there quite 19 minutes or more, when she suddenly got 
up and walked off very fast into a bit of dense jungle, and that was the last 
I saw of her, and a nasty stiff neck was tho only result of my patience and not 
dAring to move for fear of frightening her* To return to the subject, how- 
ever, is a case like this, sufficient to condemn the eye-sight ? An animal may 
be as keen and long sighted as an eagle, yet not detect an absolutely stationary 
object, particularly if its colouring harmonises with its environments. How 
many of us have stood staring at aicbeetal stag, a terow, or even a huge thing 
like a bison, at dose quarters, when the breaking of a twig* or some other 
sound has warned you that your quarry is near, for perhaps a minute or 
more, with 11 unseeing eyes,” till the flap of an ear or even the droop of eyelid 
baa told you that the object you have been looking hard at is the animal 
you are after ? u How on earth did I not see that at once ? ” you 
ask yourself, in amaaement, as the whole form and every outline is now 
clearly visible. The fact remains that you frequently do not, when the 
animal stands absolutely motionless and the keenest eyed shikari is often 
mistaken. If, however, comparing the human sight with that of an animal 
will not prove my argument, let me refer my readers to the keen, sharp eyes 
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of the Falcottida, aboot which there can be absolutely no doubt ; yet exactly 
the tame argument holds good in their case, t>i»., that a hawk or falcon will 
almost invariably overlook a stationary bird. 

I have, myself, time and again proved this to be the ease, when trying to 
eatoh falcons. Not long ago, I had my nets out with a white pigeon between 
them, waiting for a Hodgson’s Hawk-eagle, which soared over my bungalow 
every afternoon. He arrived, my pigeon saw it and sat absolutely still, and 
though the eagle was not 50 yards above it, appeared not to see it and conti- 
nued ringing, higher and higher till 1 pulled the string, the pigeon fluttered 
and the eagle was in the net before 5 seconds had gone. This was in an open 
spot with dense jungle all round and a white pigeon on the bright green grass, 
just about as conspicuous an object as one could well find anywhere, yet when 
still, it was passed over by the eagle. This same species I have caught with a 
rat, across a deep valley, at least 300 yards across, so there can be no question 
of its being long sighted. 

In the same way I have waited for long minutes for a peregrine falcon 
which would not look at a tame pigeon set behind a noose, right in front of it, 
till the pigeon has moved or fluttered, and yet a peregrine will drop from the 
heavens or appear from 44 nowhere ” when another falcon, a deooy. is thrown 
ont in an open plain with a few feathers mixed with horse-hair nooses tied to 
its leg, taking the feathers for a bird, in the decoy’s claws. 

I could quote similar instances, ad lib . almost, to show that at least the 
“ hunting ” birds do not notice stationary objects, and perhaps the same 
applies in the mammals. It is not that they cannot or do not see them, for 
they must. An object that is visible to a man at a hundred yards must bo so 
to an eagle at 50, and yet is unmolested till it moves. On the other band a 
“ Lammergeyer 11 will see a bone in a dark ravine as he glides past, some 
300 feet above it, and the same applies to kites, crows, vultures and such like, 
but these are not “ bunting ” birds. 

Are their eyes keener than the hawk-eagles, hawks or falcons ? I should 
doubt it. 

The birds which are in the habit of killing their own prey never seem to 
notice or even look at a motionless object, and when they do see it, do not 
appear to realise that It is worthy of note and so pass on. It is not because 
they disdain to touch wh«|l is not of their own killing, as many books would have 
us believe ; for they will. Take a dead quail or any other bird, ruffle its 
feathers a Utile and throw St out in front of a sparrow-hawk sittingon a tree 
and see how often he will refuse it ? Or tie a string to its leg and pull it past 
the tree the hawk is sitting on and it is ten to one he will come for it. Seeing 
it move he possibly thinks it is alive, but he surely knows it is not the moment 
he catches it, but once oaught he will not drop it because it is dead. 

A man huddled up in a H machan 9f making himself as inconspicuous as he 
possibly can with leaves and branches to aid him, might well be passed over. 
I have frequently deceived crows on a kill by keeping still, and nobody can 
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accuse them of not having keen eyes, so why should those of a tiger or panthei 
be condemned for not seeing you under similar circumstances. They, 1 dare say, 
see you alright, if they look up at all, but do not oonneot the conglomera* 
tion of leaves, sticks and the bulky form behind, lying or sitting in a confused 
heap, with a man or danger* 

C. H. DONALD, p,z*», 
Bhadarwa, Kashmir State, 3D* July 1907. 

No, XXTII, — CANNIBALISM OF A CATERPILLAR. 

I believe that prior to the discovery by Mr. F. P. Dodd in Queensland, of 
the carnivorous tendencies of the larva of IJphyra bramlh ( vide “ Entomolo- 
gist " xxxv, 1902, p. 153 and Fauna of British India /Butterflies, Vol. II., p. 463) 
no case of flesh-eating and much less of cannibalism among Lepidoptera was 
known. If this is correct, the record of an instance of this nature by a larva 
of Papilio awtolochm cannot fail to be of interest. 

As I first took the larv© partly because they were feeding on Aristolocbia 
elegans (an exotic in India) instead of on A . indie a, its normal host plant, but 
mainly to note the dates and duration of the several instars, I onter hero the 
observations as they are recorded. 

Two larvsB, more than half grown, were secured on the 7fch August 1907, 
and another only | v long on the 10th August. Of the first couple one pupated 
on the 17th and the other on the 18th. Both pup© and the larva were kept 
in the same glass-topped box. 

On the 25th August on inspecting the box only one pupa and the larva, now 
nearly full grown, were to be found. At first I suspected ants had got at the 
box, but none were about, and the second pupa was untouched though the 
two were close together ; moreover, there did not seem any possibility of 
ants getting into tho box whioh was verified by the fact that later I 
kept some very small ants in the same box and they were unable to find a 
way out. 

On removing all the Arisioloehia leaves from the box.no alien insect was 
found, but I discovered 3 pieces of the ohitinous pupal case. My suspicions 
wore consequently diverted to the remaining caterpillar, which I then left with 
the second pupa in the otherwise empty box, even placing it in contact with 
the latter. It remained practically motionless for about half an hour, then 
after investigating the pupa raovod away. 

I frequently inspected the box and its contents during the rest of 
the morning, but the caterpillar remained aloof and the pupa was 
unmolested. At about midday I removed the caterpillar to another box 
and placed with it the remuants of the destroyed pupa and soon after 
was it positively eating the remains which it devoured completely. At 
a little past one o'clock I replaced the same leaves whioh had been removed 
from the original box and very soon the caterpillar was feeding oft them, 
so that it oannot be said that the pupa was eaten owing to a lack of proper 
food. It may be mentioned that a day before the disappearance of the pupa 
I noticed the caterpillar close alongside it and distinctly heard the rustling 
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sound these pupa sometimes make when wriggling on being molested ; at the 
time, however, I attached no importance to this, and it did not occur to me that 
the larva would injure it in any way. 

The cannibal larva prepared for pupation 3 days later on the 28th and 
pupated on the night of 29th— 30th, and a normal imago issued on the 13th 
September. 

There can be no doubt that the caterpillar actually devoured the pupa. 

CECIL E. C. FISCHER. 

Debra Dun, 17 th September 1907. 

No. XXIV.— NOTE IN REGARD TO THE HABITS OF THE 
PRAYING MANTIS. 

Referring to Mr. Dunbar Brauder’s note, on his caving observed a Mantis 
shed its skin and then proceed to eat it. The mere shedding of its skin by 
this insect, an othopterous one, is an ordinary occurrence in the process of 
growth, and when observed by me the ohitin split down the back and the 
insect proceeded to crawl out of the opening, growing appreciably during the 
operation. I have never, however, yet seen this insect eat its skin, possibly the 
one observed by Mr. Dunbar Brander was very hungry or moro likely had an 
abhorrenoe of waste and considered it a sound idea to stow away its cast off 
coat with the object of patching up the new one as soon as ever it became 
uncomfortably tight ? 

L.K. MARTIN. 

Chanda, 0, P., 1 6th August 1907, 

No. XXV.— SEXUAL ATTRACTION IN LEPIDOPTERA. 

About the end of August I had a number of popes of Clattia crameri, a 
psycid moth very common here, in their thorn-covered cases. The first moth 
to emerge was a female, a grub-like creature destitute of wings, legs, and 
antennro, which under normal conditions never leaves its larval oase. As I 
had known of males being captured at rest on larval cases containing females, 
I put the moth in a small tin box in my pocket as I went out in the evening, 
with the intention of trying u sembling ” by putting it in a muslin bag in a 
place likely to be haunted by males. Just about dusk as I was picking up 
some pyralid larval from a low creeping plant my attention was attracted by 
the buss of an insect dose to my waist. I thought at first it was a beetle, 
but when a minute later it returned I saw that I was mistaken, and whipped 
it up with my net as it hovered over my pooket. It was a male C, crameri. 
The sexual sense must have been remarkably keen to enable it to detect 
the presence of a female shut up in a box tin in my pocket. I put out this 
female and one or two others, which emerged later on, in muslin bags tied in 
the branches of bushes in my garden, and they proved so attractive that I 
found quite a docen males at one time or another at rest on the bags. 

W. HOWARD CAMPBELL. 


Goorv, 28 th October 1907. 
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No. XXVI.— -SWEEPING FOB MOTHS, 
it may interest those who are working at the Lepidoptera heteroeera to 
know that I found sweeping with a butterfly net an excellent way of captur- 
ing varied species of Syniomida, When on the plains last hot weather I took 
quite a number of specimens of £. aperient and S. gelaiina by sweeping my net 
lightly over the leaves of bushes and grasses by the roadside, and here in 
Gooty I have recently taken a fine lot of S, ochreipuncta, of whioh I had 
previously seen only two speoitnens in this locality, by the same method. 

W. HOWARD CAMPBELL. 

Gooty, 28 ih October 1907. 

No. XXVII.— FLEAS AND PLAGUE. 

Now that most people are agreed that it is fairly well established that fleas 
have a good deal to do with the spread of plague, it might be worth considering 
whether fleas do not prefer certain conditions to others and whether those 
places in India in which plague has never got a real hold, do not possess in 
common oertain properties, either in the soil on which they are built or in 
the nature of their olimate, which are antagonistic to the propagation of 
the flea. 

To take an instance, Shikarpur is a very congested town of 50,000 inhabitants 
in the Sukkur District of the province of Bind. Its state iB far from sanitary, 
and yet, although plague has attacked several adjacent places, I believe tbat 
no indigenous case of plague has occurred here : there have been several 
mported cases. The Civil Burgeon of Shikarpur, who has been studying the 
question, informs me that, though rats are plentiful in the town, very few 
fleas are to be found on the specimens captured, and that the town is singularly 
free from fleas. Anyone would imagine that Shikarpur would be infested with 
fleas, the houses are closely-packed, oomposed of small dark rooms seldom 
aired or cleaned. Again, the rats are said to bo different to the rat of 
Bombay. 

Borne attempt is, I believe, being made to collect specimens of rats through- 
out India for purposes of investigation whether any particular speciraer 
appears to be more prone than others to infection by plague. 

It would be interesting if the investigation conld be extended to include 
inquiries as to the prevalence, or the contrary, of fleas in the districts affected 
by plague and in those that have suffered least, Such an investigation might 
result in valuable informa tion* 

Possibly a geological and meteorological investigation of places where plague 
has and has not been prevalent, would also be of much assistance in solving the 
problems connected with plague. 

E. L. SALE. 

SuKC*, Sum, 29(k October 1907, 
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[In reform* to the abort* Oapt W. Glen Litton, I.M4U* Acting Director* Bombay 
Bacteriological Laboratory, to whom the note was referred, write* ae follow* : M I have read 
with much internet Mr. flslrii letter. I believe there are many interacting thing* connect* 
td with plague ctiU to be found ont, particularly the raaaons why certain place* eseape the 
dleeace while others suitor. I can give two interesting instances, In Simla (whioh has so 
far eseaped the disease) the largest percentage of fleas found on rats (over CO per cent. I 
believe) belong to the sptdss OtratcphyUu* fanciatut and not to PuUx cheopi* which I may 
call the * Plague-rat flea'. Again, Oapt (Hosier has visited the Kangra District In the 
Punjab where plague has never established itself. In certain plague free villages he canght 
a number of rate which all conformed to the type of Mum rattut which we recognise aa 
variety o Uxandrin**. Very few specimens of this type are found in Bombay and in certain 
plague-infected Punjab villages tbo rats of which were examined. I cannot, however, say 
that the reason why the Kangra villages escaped plague, is because of the presence of this 
type of rattu4, since there are other possible explanations." This Society will be very glad 
to receive specimens of rats from all parts of India to assist in the matter of identification^— 
Bda,] 

No. XXVIII— A NOTE ON HUB A CREPITANS, LINN., POUND IN 
KHANDALA, WESTERN GHAUTS. 

Hura crepitans belongs to the N. O. Euphorbiaoeao. It is indigenous in 
Tropical America, and known as Javilla in Panama, and Acupo and Habillo in 
New Granada. In popular English it is oalled sand-box from the fact of its 
fruit, which is a many-oelled woody capsule, being used as a sand-box in the 
colonies of Tropical America. For this purpose the fruit is first boiled in oil 
to prevent dehiscence, and then emptied of its seed. 

The tree is from thirty to forty feet high, numerously branched. In its 
native country it is often planted for the sake of its shade for which it is well 
adapted, having a great abundance of glossy peepul-Iike or poplar-like leaves. 
The tree is of rapid growth, says Burgeon*General E. Balfour. The trunk is 
strongly armed ; the wood is light. “ From the quickness of its vegetation, 
its parts are of so loose a texture that a loud clap of thunder, or a sudden 
gust of wind, frequently causes the largest boughs to snap asunder. The 
wood is only fit for piste and spars/* (Loudon’s Encyclopaedia of Plants.) 

The inflorescence is very characteristic. In Lindley and Moore’s Treasury 
of Botany* (p. 602, Pt, II, 1870, London) A. A. Balfour says thus u The 
reddish inconspicuous flowers are sterile and fertile on different plants.” In 
the specimen from Khandala which I exhibit, the female flowers and the male 
catkins are on one and the same plant. 

The male flowers are in stalked “catkin-like heads, each flower with 
a cup -shaped calyx and a central column around which are one or many 
rows of seale-Uke bodies, each supporting on its concave face a stamen/’ 
<A. A. B*) 

The female flowers are solitary and stalked in the axils of the leaves, with 
a like calyx and a rounded ovary terminated by a singularly trumpet-shaped 
etyle* Tbe terminal portion of the style, ?. e., the stigma, is cup-like, having 
A reflexed many-toothed border. 
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The ovary consists of many carpels, 12*20. In the N, 0. Euphorbiacese, 
the ovary is typically trilocular. But in the Genus Hura it is multilocular. 
Prof. Vines says that in Hura crepitant the carpels are from 5-20. (Text* 
Book of Botany, p. 021, 1895, London.) 

The fruit is a capsule, rounded, consisting of curiously-shaped hard-shelled 
carpels and about the site of an orange. They have as many deep furrows as 
there are cells. When the fruit is mature and dry and 41 exposed to the 
action of a dry atmosphere, it burets with great force Accompanied by a loud 
sharp crack, like the report of a pistol for whioh reason it is often called the 
Monkey's Dinner-Bell." (A, A B.). In the 3rd edition of Lyon's Medical Juris- 
prudence there is the following remark on tho Sand-box tree : — “ Chevers on 
the authority of Dr. H. Cleghorn remarks that this tree introduced from the 
West Indies is not uncommon at the Presidency Towns." Mr. Millard, our 
Honorary Secretary informs me that he believes that the Khandala tree was 
introduced there by the Hon'ble Mr. Bustomji Jamsetji Jijibhoy in 18(>4. 

The seeds are lenticular, varying in diameter from 17 mm. to 20 mm. 
according to Kerner von Marilaun. 

The inflorescence appeared at Khandala in May last and the fruit was ready 
in October last. Both Johnson and Paxton say that the plant was introduced 
into England in 1733. As a stove-evergreen tree it bears whitish-yellow 
flowers, say Johnson and Paxton. But Loudon says that the male and female 
flowers are violet. The Khandala flowers were beautiful lake-coloured. 

Loudon observes that the species are propagated by large ripened outtings 
planted in heat and covered in a band -glass. His description of the fruit is 
characteristic. It runs thus : — “ The fruit is of a very elegant form resem* 
bling a depressed sphere with many rounded ribs, arranged with the utmost 
symmetry" 

The seeds are violently purgative. The sap of the leaves and bark, says 
Loudon, is corrosive and the seeds “ when romted purge both upwards and 
downwards." According to Lunan dry seeds lose their drastic property ; the 
seeds are drastic and emetio only in the green state. Boussingault says that 
when he and M. Rivers analysed some milk of the Bura sent to them from 
Guaduas by Dr. Boulin, they were attacked with erysipelas. “ The courier 
who brought it was seriously injured, and the inhabitants of the houses where 
he had lodged on the road experienced the same effects." (Le M. and D.) 
What is called * milk" is not white, but thick sap resembling the syrup of cane 
sugar. When I took the plant from Khandala to Lanoli, the few drops that 
trickled down my fingers from cut endB of the sprigs, irritated my hands. 
There was an itching sensation, and nothing more. 

K. R. KIRTIKAR, F.US., 

Lt,-Ool„ IMA*, (Bet) 


Andhbbi, Salsette, December 1907, 
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PROCEEDINGS 

OF THE MEETING HELD ON 12th DECEMBER 1907. 

A meeting of the members of the Bombay Natural History Society took 
place at the Society's Rooms on 12th December 1907. the Revd. F. Dreckmann, 
S.J., presiding. 

The election of the following 40 now members since the last meeting was duly 
announced : — 

Mr. J. H. Garrett, I.C.S, (Ratnagiri) ; Mr. T. S. Gregson. (Bombay) ; Mr. 
D. Reynolds, R.F.A. (Neemuch, C, I.) ; Mr. E. A. Boxall (Chiengmai via 
Moulmein and Raheng) ; Mr. N. E. Reilly (Panjgur, Mekran Coast) ; Mr. 
Fred. E. Vernede (Travancore) ; Mr. C. D. Baker (Bombay) ; Mr. L. Withinshaw 
(Vellore, Madras Presidency) ; Mr. F. W, A. Wells (Jhansi) ; Mr. C. D’Soujsa, 
(Toungoo, Burma) ; Mr. F. W. Hunt (Somaliland); Mr. J. G. F. Marshall, 
B.F.S. (Tovoy, Burma); Mr. H. M. Dwane (Dharwar); Mr. J. H. Stirling 
(Jodhpur); Mr.C. M. MoOrie, I. F. S. (Saugor, C.P.); Dr. A. Powell (Bombay); 
Oapt. C. R. Lloyd (Bombay) ; The Hon'ble Gerald Legge (Johore, Straits 
Settlements); Mr. E. S. Hearn (Bombay) ; Mr. W. H. Luck (Rajkote) ; 
H. H. Fatesingrao, Raja of Akalkote (Kirkee); Mr. C. V. Vernon. I.CJS. 
(Hyderabad, Sind); Mr. P. B, Haigh, I.C.S. (Bombay); Mr. C. H. Stockley 
(Somaliland) ; H. E. Sir George Sydenham Clarke, G.C.I.E. (Bombay) ; H. E. 
Commodore Sir George Warrender (Bombay) ; Mr. J. W. Smith (Sialkote) ; 
Mr, C. W. Craig (Bhatinda, Punjab) ; Mr. H. W. E. Forsyth, R. E. (Bareilly) ; 
Mr. W. 8, Rogers (Bombay); The Mess Secretary, 59th Scinde Rifles 
(Peshawar) ; Capt. J. W. Garwood (Bombay) ; Mr. E, H. Lovell, R, A. (Attock); 
Mr. M. C. Gribbon (Kohat) ; Mr. E. J. Jephaon (Mingin, U. Chindwin, 
Burma) ; Mr. C. S. Barton (Mingin, U. Chindwin, Burma) ; Mr. C. H. Hobart 
(Kindat, U. Chindwin, Burma) ; Mr. R. W. D. Wallis (Mingin, U. Chindwin, 
Burma) and The Secretary, Byoulla Club (Bombay). 

CONTRIBUTIONS TO THE MUSEUM. 


The Honorary Secretary, Mr. W. 8. Millard, acknowledged receipt of the 
following: — 


Contribution. 

Description. 

Locality. 

Contributor. 

Skin of a King Cobra 

S Rook Llsards ... 

A number of Butter- 
flies. 

X Snake ... 

I do. ... *•« 

Shells of the Himala- 
yan Snail. 

1 Snake •«. 

9 Seease Partridges 
(alive). 

Aftma tuber eulata,: 

<*►*••* 

TrotMonotu$ plnmh. 
*9 Ur . 

CoM$r Mena ... 

Ililiesrion 

Tropiionotuipiioator 
Anoportim benkami. 

Palanpnr *. 

Kasaull 

Darjeeling *. 

Dharwar 

Kllkotagirl .. 

Nagar Kulu 

Attock 

Karachi ••• 

Col. G. Hyde Cates. 
Col. F. W. Thomp- 
son. 

Rev. F. M oiler. 

Mr. C. Hudson, 
I..C.8. 

Mr. A. M. K inloch. 
Genl. W. Oaborn. 

Mr. A. McDonough. 
Mr. W. Clements. 


$7 
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Contribution, 


Description. 


Locality 


Contributor 


Home fishes 


Single shed horn of Cerout unicolur 
Sambhar. » 

1 Bat Sootophilui kuhlu ...' 

17 Sea Snakos •• { 

1 Monkey mouthed St ego stoma tigrh mw. 
Shark. 


1 Eel 

1 Snake 

2 Snakes 


1 do. 

S Lizards 
4 do. 

2 do. 

2 do. 

2 Snakes 

1 Indian Monitor 

2 Snakes (alive) 

1 Krait 


Some prewed Ferns., 

6 Snakes 

2 Sharks Guv) 

2 Snakes (alive) 


2 Snakes (alive) ... Divot* tngouata 
Simotes arnntU t. 

I D ham an jttv. (alive) Zam mlt mueotut M# 
8 Bate (alive) ... ...... 


Persian (Julf 

Niraar, C. l\ 

Karachi 

Karwar 


... Mnrcena tp < 

... Pttudomonodon mao* 
ropt, 

... Columber porphyr - 

aceut . 

... Psamodynatte* pul* 
verulentus. 

... Laekesis men ticoia ... 
... I. ache Ha jerdouii ... 
... Poliodontophii ooUa* 
rl*. 

«. Zaooyi * nigromargina- 

tut. 

•• Callovhit vtacchU - 

anaii. 

•*< Tropidvnotus khasi- 

eneie, 

... Trovidonotut parol* 
lelut . 

... 

yaaas. 

... Amblycophalus men * 
ticoia, 

... Blythia reticulata ... 
... Rhabdopt bicolor . , 
... Trachisoktun wonti- 
cola. 

.« , Dlmo&on s opt en trio * 
nalis. 

... LiWflts# frenatus ... 
... Opkixaurvt graeilu. 
... Pyotolamu* gnlaris. 
... Calotet jerdoni ••• 
M . Calotee verrtoolor ... 
... Dipsos trig on at a ... 

... Karo ami heafafomlf 
Juv. 

... Tropidonntut pitoator 
Lachem anamallentii 
*«s j Bungarut Candidas..] 


...Mr. F. W. Town* 
, send. 

... Mr. S. D. Smith. 

.Jwr E. Comber. 
...|Mr. 0. C. Boyd, 
j I.C.fi. 

... Do. 

Do. 

Major F. Wall 

l.M.fi. 

Do. 


Math era n 

Kkandwa 

Kilkotagiri 

Matheran 

Darjeeling 
Dthala, Aden 
Aden 

Banda, U. P. 

Bombay 

Dharwar 


Do. 

Do. 

Do. 

Do. 

Do. 

The Hupdfc, of Mo* 

theran. 

Lt^Coi. H« E. Ba* 
natvala, I.M.S. • 
Mr. A. M. Kinloch, 

TheSupdt. of Ma- 
theran. 

Ool. W. B. Ferris. 
Oapt. H. B. Watson. 
Mr. H. Heton-Karr. 
Mr. St. €h deOaf- 
teret. 

Mr. N, St. Paul. 

Mr. 0. Rudmm i, 
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Contribution. 

Description. 

Locality. 

Contributor. 

7 Bat* (alive) 


Phltora 

Bombay Gown* 



meat. 

8 do. . • » mi 


Bhuiawal 

Do. 

2 do. 

...... 

Jalgaon 

Do. 

7 do* ... 

• Pm • • 

Amalucr 

Do. 

4 do. 

• • • . 

Voola 

Do. 

5 do* ... 


Cballsftaon 

Do. 

10 do. ... 


Pachora 

Do. 

11 do. 


Shikarpur 

Do. 

8 do. «* . •• • 


Erandol 

Do. 

2 do. 

f t f T # 

Jamncr 

Do. 

do. ... 


Dharwar 

Mr. 0. Hudson, 




LG 8. 

1 Bed-beaded Bunting 

Ewberiza luteal a ... 

Jhausi 

Lt. 0. 1 bomb ill. 

A number of pressed 


Chamba State 

Capt. K. Bt, J. Gil* 

flowers and plants. 



lesple, B. E. 

Borne Scorpions 


Hatnagiri 

Mr. F. W. Town* 

(all vc), 

1 Nodule ... .J 


Manora, Karachi 
Hyderabad, Sind 

send. 

Do. 

l Viper 

Kokh oarinata 

( apt. H. Harding, 


It.AjfC. 

1 Snake 

OUgodvn &or*(UU ... 

Mansi, V. Burma 

Mr. D. H. M. Boyle. 

2 Hats (alive) 

Pitbora 

Bombay Govern- 



ment 

*2 Leopard Cats (alive) 

FtU* btnqaUntl* ... 

Karwar 

Mr. W. F. Jardinc. 

l Snake 

Psammodp mutes pul - 

Mansi, U. Burma 

Mr. D. H. Boyle. 


nervlentu* 



1 Hat 

♦«*««* 

Dindori 

Bombay Govern- 




ment. 

4 Hats ... 


Uatnag' rl * 

Capt, B. W\ An- 



thony, U.I.M.S. 

2 do* .*# ... 


Fetich Mahals 

Bombay Govern- 




ment. 

1 Case with mounted 
specimens of Leaf 
Butterflies showing 
mimicry. 

2 Bnakes 

JCalUma inachut and 
. Kaliiwa honjieldi. 

i 

i 

Mr. W. 8. Millard. 

PolyodvnttpKU ngql- 

Dlnajpur, E. B. S. 

Col. 0. T. Peters, 


tori**. 

By, 

I.M.B. (Bet.) 


* Pot warded to the Victoria Gardens, Bombay. 


Minor Contributions from Mw L. Moxon, Mr* Me Waters, Mr. A. Simoox, 
Mr. Tottenham, Mr. Collin#, Mr. D. Witt, Mr, J. M. Kerr, Mr. W. 8. S. Rogers, 
Lfc.Genl, W. Osborn. Mm. J. Adam, and Mr. D, H, M, Boyle, 
CONTRIBUTIONS TO THE LIBRARY. 

Memoir# of the Depart metat of Agriculture m India, Botanical Series, 

Studies in Root^Perasitiem— Journal and Proceeding# of the Asiatic Society of 
Bengal, Vol. Ill, Noe* 4, 5 and 6, Memoir* of the Asiatic Society of Bengal, 
Vol. II, Nos. 2, 8 and 4 * 

Smithsonian Institution Bulletin 57,— The Families and Genera of Bats, 
by G. S. Miller* Front the Smithsonian Institution* 

Notes on the Porcupines of the Malay Peninsula afcd Archipelago* From the 
Smithsonian Institution. 
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Notes on Mammals o£ the Kankakee Valley. From the Smithsonian Institu- 
tion. 

Vierteljahrsschrift der Naturforschenden Gesellschaft in Zurioh. 

Anuuaire de Musee Zoologique de L’ Academic Imperials de» Sciences do 
St. Petersbourg, Tome XI, 1906. 

Notes on the pollination of flowers in India, by I, H. Burkill. 

An abnormal branch of the Mango, by I. H, Burkill. 

Records of the Geological Survey of India, Vol, XXXV, Part 3, 1907. 

Anales Del Museo N&cional de Montevideo, 

Transactions of the Zoological Society of London, Vol. XVIII, Part I, 

Anales du Musee du Congo, Series V, 

Catalogues Mamraalium, by Dr. E. L. Trouessart, Tomus I, II, and Supple- 
ment 1904. Purchased. 

The following were presented by the Trustees, British Museum : 

Synonymic Catalogue of Orthoptera, Vols. I and II. 

Catalogue of the Lepidoptera Phaloenae, Vol. IV. 

A Monograph of the Cnlicida? of the World, by F. V. Theobald, Vol. VI. 
Catalogue of the Lepidoptera Phalcen® in the British Museum, Vol. XI. 

A Guide to the Fossil Invertebrate Animals in the Department of Geology 
and Palaeontology in the British Museum (Nat. Hist.) 

A Guide to the Fossil Reptiles, Amphibians and Fishes in the Department 
of Geology and Paleontology in the British Museum (Nat. Hist.) 

Guide to the Great Game Animals (Ungulata) in the Department of Zoo- 
logy, British Museum (Nat. Hist.) 

Recent Madreporaria of the Hawaiian Islands and Lasan, by T. Wayland 
Vaughan. , 

Proceedings of the United States National Museum, Vol. XXXII. From the 
Smithsonian Institution. 

Contributions from the United States National Herbarium, Vol. X, Part 5. 
From the Smithsonian Institution, 

Bulletin of the United States National Museum, No. 63, Part II. From the 
Smithsonian Institution. 

Bulletin of the United States National Museum, No. 50, Part IV. From the 
Smithsonian Institution. 

Herpetology of Japan and Adjacent Territory, by L. Stejneger. From the 
Smithsonian Institution. 

Game, Shore and Water Birds of India, by A. LeMesurier. Presented by 
Mr. W. S. Millard. 

Fauna of British India, Ooleoptera, Vol. I. Presented by Mr. W. S. Millard. 
Transactions and Proceedings of the New Zealand Institute, Vol. XXXIX, 
1906. 

Aids to the Identification of Rats connected with Plague in India* by W. C. 
Hossaek, M. D. From the Trustees of the Indian Museum. 

Records of the Indian Museum, Vol. I, Parts I, II and III, 1907, From the 
Trustees of the Indian Museum* 
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Memoirs of the Indian Museum, Vol. I (Text and Plates). Prom the Trustees 
of the Indian Museum. 

A Subdivision of the old genus Nesokia with descriptions of the three new 
members of the group and of a Mu* from the Andamans, by Oldfield Thomas. 
From the Author. 

Instructions for Collectors (Brit, Museum). No. 7, Blood-Sucking Flies, 
Ticks, Ac., E. E. Austen. 

The Canadian Entomologist, Yol. XXXIX, No. 10. 

Bevue Suisse de Zoologic annales de la Societe Zoulogique Suisse, 

Proceedings of the American Association for the advancement of Science, 
19054906. 

Memoirs of the Department of Agriculture in India, Chemical Series. The 
construction of Drain Gauges at Pusa. Vol. I, No. 5. 

Memoirs of the Department of Agriculture in India, Entomological Series. 
The more important insects injurious to Indian Agriculture, Vol. I, No. 2. 

Madras Government Museum Bulletin, Vol. V, No. 3. 

Records of the Geological Survey of India, Vol. XXXV, Part 4. 

Proceedings of the Linnean Society of New York. 

A List of the Birds of Long Island, N. Y. 

The Indian Forester, Vol. XXXII, No. 9 and 10. 

Proceedings of the Agricultural Conference held at Bombay, 1906. 

The Annual Report of the Department of Agriculture, Bombay, on the 
Experimental Work of the Mirpur Khas Agricultural Section, 1906-1907. 

Annual Report on the Experimental Work of the Surat Agricultural Section, 
1906-1907. 

Annual Report of the f2x penmen tal Work of the Dharwar Agricultural 
Soetion, 1906-1907. 

Annual Report of the Experimental Work of the Dhulia Agricultural 
Section, 1906-1907. 

Annual Report of the Experimental Work of the Bassein Botanical and 
Agricultural Section, 1906-1907. 

Annual Report of the Experimental Work of the Gaueshkhind Botanical 
Section, 1906-1907. 

Annual Report of the Experimental Work of the Nadiad Agricultural 

Section, 1906-1907. 

Annual Report of the Mysore Government Museum for the year 1906-1907. 

The Agricultural Journal of India, Vol. II, Part III. 

Amtalen dea K. K. Naturhistorisohen Hof muse urns. 

The Museums Journal, Vol. 7, Nos. 3 and 4. 

Australian Association for the Advancement of Soience, Sydney Session, 1898. 

New or rare Australian Plants in the National Herbarium, Melbourne. 
Victorian Naturalist, Vol. XXIII, No. 8. 

Contributions to the Flora of Australia, Viet, Nat,, Vol. XXIV, No. 3. 

Unrecorded introduced Plants, Viet, Nat,, Vol, XXIV, No* 1« 
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The Negative Phototaxis of Blow-fly Larva?, Viet. Nat., Vol. XXIV, No. 3. 

Contributions to the Flora of Australia, No. 6. 

On new or rare Australian Plants in the National Herbarium, Melbourne. 
Viet. Nat., Vol. XXIV, No. 1. 

Flora Simlenais, by Col, Sir Henry Collett. Presented by Mr. C. W. Craig. 

Curative value of a local infection with live pyogenic germ in Bubonic 
Plague, by Dr. R. Row, M. D. From the Author, 

Effects of u Halted ” Plague Toxin as a curative vaccine in man, by I)r, R. 
Row, M. D, B'rom the Author, 

Bacillus Pestis in Symbiosis with Staphyloooccus Pyogenes, by Dr. R. Row, 
M.D. From the Author. 

Some properties of Plague Toxin with special reference to the chmactejs of 
a “ Salted Plague Vaccine/' by Dr. R. Row, M. D. From the Author. 

PAPERS READ. 

The following papers were then read ; — 

1. A Note on Hura crepitant (Hand box), found at Khandalla with speci- 
mens of flowers, fruit and seed, by Lt.-CoJ. K. R. Kirtikar, I. M. S. (Retd.). 
F. L. S. 

2. On some Bombay “Hydras,” by A. Powell, M. D. 

3. Fleas and Plague, by E. L, Hale, I. C. S., with a note by Capt, W, Glen 
Liston, I. M. 8. 

4. A Ctaur attacking and killing a man without provocation, by Lt.-Coh H. 
V. Biggs, R. E. 

The meeting then terminated with a vote of thanks to the authors of the 
different papers, which will appear in the Society's Journal. 

REPORT OF THE BALUOHISTAN NATURAL HISTORY 

SOCIETY. 

Meetings of the Members were held in the Quetta Museum on the 25th 
July and 29th August 1907 and lists of the donations to the Museum and 
Library were recorded. At the meeting held on the 1st of October corres- 
pondence with the Superintendent, Indian Museum (Natural History Section), 
Calcutta, was read, regarding a consignment of rats and snakes forwarded to 
him from the Quetta Museum on the understanding that one of each should 
be returned properly classified, and it was resolved that the next consignment 
be forwarded to the Bombay Natural History Society on the same under* 
standing. 

The Honorary Secretary (Mr. J. W. N. Cumming) placed before the 
meeting a list prepared by Bai Sahib Diwan Jamiat Bai of all the reports, &c, t 
which have been published on the subject of the Geology of Baluchistan and 
reported that the Rai Sahib was preparing a similar list of the publications 
issued on the Botany of Baluchistan and that a complete list of notes, £c*, on 
the Zoology of the country would be prepared on receipt of the complete set 
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of the Bombay Natural History Society’s Journals. The meeting expressed 
their thanks to Rai Sahib Diwan Jamiat Rai for the list prepared by him and 
resolved that the preparation of tho other lists be awaited. 

The President (Sir Henry McMahon) then suggested that members should 
in future bring to these meetings brief notes of any observations they may 
have made in the matter of Zoology and Botany, <&c. He mentioned the 
following rare snakes as having been found in Baluchistan 

(1) F«psra Ubetim or the Euphratic Viper, common in Ziarat. 

(2) ZamtntH bavergiert , also common in Ziarat. 

(3) Zamems artnarim . 

Sir Henry further said that some specimens of Lycodon Ptriatu*, recently 
found near the Staff College, from their likeness to Kraita ( Bungarus corulevs), 
had o&used a scare that Kraits were common thero. No Kraits however have 
ever yet been found in Baluchistan. He also mentioned that Major Goodwin 
had seen an undoubted cobra on Zarghun and had found Bee-Eater* breeding 
there ; also that he himself had seen a flock of green parrots flying over Ziarat 
on 1st September 1907, while Major A. MoConaghey had uoticed them in his 
garden at Quetta. 

The Revd. Mr. Lavrrenoo then remarked that he had come across a number 
of ErythroBpisa obsolete, a species of Desert Rose Pinch about Quetta, and 
Mr. Gumming corroborated his statement, adding that he had secured a neat 
of their eggs, and that the bird appears to be what Capt. Marshall and Major 
Botham described as Hume's Hawfinch in their notes contributed to the 
Bombay Natural History Society’s Journal on the “ Birds of Quetta.” 

Mr. A. Anderson then mentioned that he had found the Golden Oriole 
(0. kundoo ) breeding in Quetta. The Revd. Duncan Dixoy said that he had 
seen several water snakes in the pools between Kundalani and Pir Chowki in 
theBolan, and would endeavour to oaptnre some the next time he was there. 

Sir Henry McMahon and Col. Peirse stated that they had personally come 
across several Crocodiles in the pools down the Bolan and elsewhere in 
Baluchistan, and that these animals had been known to die off in large numbers 
during severe winters. No instance has ever been reported of these animals 
attacking either men or animals in Baluchistan. 

Mr. W.R.S. Porter mentioned that the Pied King-fisher had been seen by 
him in the Residency Garden at Quetta. 

In conclusion the Revd. Duncan Dixey informed the meeting that the 
Kaeauli Institute was clamouring for ticks from all parts of the country, and 
suggested that members should preserve all they come across. 

The meeting then adjourned, the President promising to try, if he found 
time, to prepare a note to read at the next meeting of the Society, showing the 
position which Baluchistan occupies in regard to the geographical distribution 
of the fauna of the world. 

At the meeting of the Society held on the 81»i October 1907, the Honorary 
'Secretary reported the action taken oh last month’s proceedings, and placed 
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before tbe meeting the following specimens which had been returned duly 
identified by tbe Indian Museum, Calcutta : — 

(1) Nesocia hardtcickei (Gray), the Short- tailed Mole Hat. 

(2) Cricetus phccus (Blanford),th© Little Grey Hamster. 

(3) Mub bactrianus (Blyfch), the Persian House Mouse. 

(4) Alaotaga indica (Gray), the Afghan Jerboa. 

(5) Gerbillu* meridians (Pallas), the Field Eat. 

The Honorary Secretary was then called upon by the President to read 
the attached note which he had drawn up on the existence in Quetta of 
Erythrospiza obsoleta (Licht) named also Rkodospiza obsoleta (Sharpe) which 
had been briefly referred to at the last meeting. On the motion of the Presi* 
dent a vote of thanks to the Honorary Secretary was duly passed, and it was 
resolved to style the Erythrospiza ( Rkodospiza) obsoleta the 41 Quetta Rose* 
Finch* 1 in view of its being so common in Quetta. 

Sir Henry McMahon then placed before the meeting two pairs of Ibex 
horns presented by Mr. Beaty to the Museum, which he had procured from 
the Chahiltan range of mountains, and pointed out the wide curve of these 
horns and the way the horns closed in towards each other at the top, thereby 
milking them differ widely from the usual type of Markhor horns. He said 
that there had long been an idea that there existed on the hills round Quetta 
a cross between the Markhor and Ibex. The horns now exhibited did not show 
any characteristics of Ibex horns, notwithstanding their shape aud want of 
massiveness. Mr. Beaty pointed out their resemblance to the horns of the big* 
horned black domestic goats common in this country. The animate shot on 
Chahiltan, from which these two pairs of horns were obtained, were, he said, 
of the colour and shape of ordinary Markhor. Sir Henry McMahon expressed 
the opinion that they were probably the result of some past interbreeding 
between a domestic goat and a Markhor. 

Mr. Beaty exhibited a photograph in which a larger pair of horns of the same 
type, shot on Zarghun, was shown, together with some other Markhor horns, 
36 and 38 inches in length. The President pointed out how these other horns 
also differed from the straight Markhor horns, known as the Suleiman aud 
Oabul variety. He added that he had seen in Baluchistan Markhor horns with 
even greater curves, somewhat like the Astor variety. He expressed a wish that 
members of the Society would kindly photograph any Markhor horns they 
possessed and give them to the Society. It would then be possible to com* 
pare them and asoertain the different kinds of Markhor horns to be found in 
various parts of Baluchistan. 

The Honorary Secretary then read the following note : — 

EIbythbospiza obsoleta (Licbt) (Rhodospiza obsoleta, Sharpe). 

At our last meeting the Bevd. F. Lawrence remarked that be had come 
across a number of Erythrospiza obsoleta about Quetta, and I corroborated Hie 
statement, adding that I had secured the eggs of the bird. I also remarked 
that this bird appears to be what Oapi* Marshall and Major Botham described 
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»h M Hume’s Hawfinch” in the notes contributed by them to the Bombay 
Natural History Society’s Journal ou the “ Bird? of Quotta.” 

Capt. Marshall in his note, dated May 1902, under 44 Hume’s Hawfinch/’ 
wrote : " this I think must be the Hawfinch that frequents these parts. It is 
more or less resident, but is commoner a good deal in summer than winter, 1 
believe it broods here, as I have seen young birds that hud been taken from 
the nest. It has a very pleasant song.” 

Major Botham also under the same name, in his note, dated 3rd August 1905 
wrote as follows : — 

44 I have found this bird very common since I have been here (Quetta), 
but I cannot say whero it winters. The first nest 1 found was on the 24th 
April 1905 : it was placed in the stoutish fork of a small tree against a small 
atone which had somehow got wedged in aud was about 10 feet from tho 
ground. The exterior of the nest consisted of bents, grass, small twigs and 
sticks rather flimsy, the interior being lined with cotton, wool, hair, &c„ 
welded together almost to the consistency of felt, forming a compact rlecpish 
cup. It contained 5 frosh eggs of a very light cambridgc-hluo, thinly speckled 
or spotted with blackish and dark brown spots. When fresh the yolk can be 
seen distinctly through the shell, which gives tho eggs an opalescent tinge. 
When blown the blue is deopor. After this I found several more nests 
similarly situated, usually in roadside trees, where they arc easily soen, no 
attempt being made at concealment. The nests are rarely placed beyond 
hand reach. Five eggs seem to be the complement, though on one occasion 1 
obtained six oggs from one nest. The bird being so common hero it seems 
curious that it has never been found nesting before or rather reported” 
Writing again on 6th October 1900 Major Betham stated that he had since 
found several more nests of tho bird in vineyards. 

Considering that Captain Marshall had felt a doubt in connecting “ Hume's 
Hawfinch ’’ with the finch which he stated was so common about Quetta, it in 
a pity he did not give some description of the Quetta bird. As however 
neither the Bevd« F. Lawrence nor I have oomo across 44 Hume’s Hawfinch ”ir» 
Quetta, and as Capt, Marshall docs not refer in his notes to Erythrotpiz a ohnoltla 
which «s the commonest finch about Quotta, we both have come to the conclu- 
sion that Erythro*i>isa obtvkta is tho bird that Capt, Marshall mistook for 
“ Hume’s Hawfinch/’ add 1 presume that Major Betham came to the same 
conclusion. I now place before the meeting a specimen of this common fin< It 
of Quetta kindly presented to the Museum by Miss MacBean. and which 
doubtless most of the old residents of Quetta will recognise. I also place 
before the meeting a chromoJitho plate of Erythruspiza ob#ahla> published at 
page 252a, of Eastern Persia, 1870-72, Volume II, Zoology, etc., by W. T. 
Blauford, which corresponds with tho bird before tho mooting. I also place 
before the meeting 4 oggs which were taken from a nest near my bungalow, 
and quote the following note I made of it at the time : — 

4t 24th April 1907, Host with 4 fresh eggs (white with brown or ohooolate 

W 
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♦lots) on a willow tree on tho roadside near my bungalow, about 10 feet from 
the ground. Could be soon distinctly from below. When blown the eggs look 
a pale blue. This tallies with Major Botham's find us described by him under 
flume's Hawfinch." 

There is thus no doubt that tho common finch of Quotta is the Erylhrosyka 
'rfmhta, and for tho reasons given above, is the bird which Capt. Marshall 
thought was “ Hume’s Hawfinch." 

A brief description of this bird will be found at page 223 of Vol. II of the 
“ Fauna of British India — Birds " under tho name of RhodoRpka obsohta , It 
will also bo fouud referred to under the latter name at pngc 80 of Vol. V, 
Part 3, of tho " Transactions of the Linuean Society of London"— The 
Zoology of tho Afghan Delimitation Commission. 

Unfortunately for the residents of Quetta tho scientific name of Erythroopaa 
obtiolcta is not easily remembered, and as we, who know the bird, would like to 
have an English name for it, I think our Society cannot do bettei than give it 
otic, and na, according to the " Fauna of British India," “ the genus Erythrospiw 
contains the palest forms of Rose- finches, birds of the desert," I propose, if 
the President, Vice-President and members agree, to call it the Quetta Hose- 
Finch or the Quetta Rose-winged Finch and number it No. 7(>4 («). 

J. W. NIOOL GUMMING. 

Hon ip Secy „ Bal. Natural History Society* 


Quetta, October 1007. 
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The Saw-scalkh Viper or Eohib (Eehis carinata). 

Nomenclature. — (a) Scientific. — The generic name is from the Greek 
imu an adder, and was introduced by Merrem in 1820. Carinata in 
from the Latin carina a keel, and was applied originally by 
Schneider in 1801 on account of the ridged (keeled ) condition of the 
scales. 

(b) English . — One rarely hears an English name. It is usually 
spoken of as “ the Echis”. In many parts, however, the English 
population have adopted the local native name for it as “ phoorsa", 
“ afai ", etc. It might be appropriately called the “ common saw- 
scaled viper ” in reference to the serrate condition of the keels on 
the oblique scales referred to hereafter, which when rubbed across 
one another produce a hissing sound. 

(c) Vernacular,— In Southern India it is oalled “ viriyan pamboo ” 
by the Tamils, "but I have also heard it oalled “ soorootai pamboo ” 
which I understand means “ coiling snake ”, and about Triobinopoly 
u ratta pamboo ”. Russell * gives the looal name for a specimen he 
acquired from Aral near Vellore as “ boratta pun Perha ps, the 

.*jwu tap., 
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word is “ korattai ”, the famil for u snoring ” I am told, but which 
might, also be applied to the hissing sound made by the scales rub- 
ling against one another. In Mysore according to Bice* it is called 
“ kallu havu In the Bombay Presidency it is almost universally 
known as the “ phoorsa 99 . In and about Delhi it is the 44 afai ”, a 
word apparently closely connected with the Arabic names for snake, 
viz, “ afa”, and 44 afai”, and possibly to the “ epbeb ” f of tbe 
Hebrew Scriptures. It is the 44 kuppur ” of Sind, and atwrding to 
Mountford % known as “ janndi ” in the northern part of that. 
Province. Sir A. H, McMahon tells me it is called li phksi 99 
on the North-West Frontier. Dr. J. Anderson §says it is known to 
the natives of Egypt as u ghuriba”, but Lyddeker (I gives (he name 
in that country as 44 eja ”, 

♦ Mysore, Vol. I, p. 188. 

f The word epheh " I believe occurs only three time* in the Hebrew version of the 
Bible, twice in the book of Isaiah, and once in Job. The pastagee are translated as follows 
in the present English Bible : — (1) Isaiah xxx—6, “ The burden of the beasts of the south : 
into the land of trouble, and anguish from whence come tbe young, and old lion, the viper 
(epheh) and fiery flying serpent,” (2) Isaiah ux-ft. “They hatch cockatrice eggs, and 
weave the spider’s web : he that eateth of their eggs dietb, and that which is crushed 
breaketh ont into h viper ” (epheh). (8) Job xx— 16. “ He shall stick the poison of asps, 

the viper’s (epheh) tongue shall slay him’ 1 . 

The late Canon Tristram identified the u epheh " in the first passage as fCchis 
arenicola of Bole which is now considered identical with the Echi* carifutta of Schneider, 
hut the accnracy of his opinion is vitiated by his identification of u epheh * in the other 
two passages just quoted with Doboui xanthina of Cray, a viper now recognised as identical 
with Vipera lUmtina of Liond. In the two last passages it appears to me that “epheh” is 
nsed in a general sense, and is not intended to allnde to a distinct species of snake. 

On the other hand the first passage which refers to Egypt as “ tbe land of trouble 
and anguish ” seems to refer to some special kind of snake, and one may infer a very well 
known one characteristic of the country in the same way that the lion was among mam- 
mals. Although the Ecbis occurs in Egypt it is evidently not common there, for Mr. B. 
& Flower has favoured me with valuable information on this score. Be writes : w Person- 
ally I have spent over 9 yean in Egypt and tbe Sudan, but have never seen E enrinatM* 
alive, nor met any natives who knew of it. It is probably, therefore, of local distribution. 
In the collection under my charge (Egyptian Government Zoological Gardens) I have had 
only two specimens of E. carinatu *, one from Khartoum and the other from west of Macrub. 
Kordofen, both collected and preserved in spirit by Mr. A. L* Butler, These specimens 
are now in Vienna, having been sent to Hr. Frans Werner * • Dr. Werner and I constantly 
exchange herpeiological notes, and to the best of my recollection he ha# never been able 
to obtain E, earmat** himself in the Nile Valley, though he has made three collecting 
expeditions here on behalf of the Vienna University.” Canon Tristram's association of 
the Echis with the Epheh of the Scriptures it, it must be admitted, open to serious 
objections. 

t Itomb. Bet BQsfc Journal, V< b XI, p« 74. 

§ Zooi. of Egypt, Vol. I. 

J fcoyal Hat. Hist. UM, Vol. V, p. *86. 
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Dimension#,— Adults vary from about 18 inches to two feet itt 
length, but larger specimens are sometimes tnefc with, Dr. Imlach* 
speaking of Sind says the average length of the kuppur is 15 inches, 
Elliott in Madras says he has not seen a specimen larger than 16 
inches. I am certain 1 have seen them larger than this in Southern 
India. Colonel R. Light has written to our Society of examples he 
has seen in Bhuj (Outch) which measured 26£, 27£, and 27f inches. 
The late Mr. L. C. H. Young t recorded a specimen in this Journal 
from Andheri near Bombay 2 feet 6 inches long. These are the 
largest measurements known to mo. 

Bodily configuration, etc, — Its figure is typically viperine, that is 
to sav, the body compared with that of ooluhrino snakes is relatively 
stout for its length, and reduces perceptibly anteriorly and posteri- 
orly. The anterior attenuation makes the neck conspicuous behind 
the broader head. Dorsally the whole body 'is rough from the keeled 
condition of the scales, especially so laterally, where the keels are 
serrated. The roughness and lustreless character of the scales on 
the back and flanks are in marked contrast to the beautifully smooth 
and polished surfaces of the ventral shields, and both doubtless 
greatly assist colouration in rendering the creature inconspicuous 
amid its desert environment. The bead is subovate or roughly pear- 
shaped seen from above, and the snout rounded. The muKssle is 
rounded from side to side unlike many of the pit vipers in which a 
more or less sharp ridge (canthvs rostralis) separates the face from 
the crown. The nostril is placed rather high, and between two 
shields, and is notably small in comparison with Russell's viper. 
The eye is large, the iris golden yellow, and the pupil vertical in 
shape as in all other vipers. The commissure of the mouth is truly 
viperine, the upper lip presenting a downward rounded prominence 
situated below the anterior margin of the eye, and corresponding 
with the position of^the fang as placed when the mouth is shut. 
Our plate shows this very well in figure 6, which should be com- 
pared with figure 2, The tail is very evident owing to the great 
attenuation in calibre which occurs at the anal region, and it tapers 
very rapidly as in other vipers. It is short, being about one- tenth to 

.-...--.m — * JU. 

• Tr«»i. M*U. and Pbyx floe, ot Bombay, 1366 to 185#, p. 80. 

t Tnm B. In*. Bt, of Brn* Modi. Amontn* 10W, p. IX 

ivolxvT. p.604. 
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one-eleventh the total length of the snake and is about equally short 
in both sexes. 

Colour . — As in nearly all the vipers the colouration and markings 
oro very variable. Mr. Boulenger* speaking of another viper 
( Vipera urtinit) says “ I must observe that vipers generally vary so 
much, both individually and aeoording to localities, that little 
relianoe is to be placed for specific distinction on tbat character.” 

Usually the ground colour in Eehh earmata is a light shade 
of brown, buff, or tawny, and the markings are darker brown, or 
even blackish. In sandy places, where I have usually met with it, 
it harmonises wondorfully with its surroundings. Sir A. H. 
Mo Mah on writes to me : “ The Kohis adapts itself to the colouring of 
the locality. 1 have found them of all shades of oolour, from the light- 
est fawn in sand to almost black in dark rooky country.” The body 
dorsally is more or less mottled or blotched with darker shades some- 
times with a decided regularity of pattern as in our plate, more fre- 
quently I think irregularly distributed with no special arrangement. 
These marks may be so obscure as to be hardly noticeable in light 
specimens, or so heavily abundant that they form the predominating 
colour when the specimen appears urnbery or blaokish. A light 
undulatory line in the flanks is nearly always more or leas evident. 
The head often bears a light patch on the middle of the crown, which 
is frequently shaped like a dagger, a broad arrow, or the imprint of a 
bird’s foot and there is often a more or less conspicuous streak behind 
the eye. The belly is light, often whitish, and is more or less sparsely 
or profusely specked, mottled, or spotted with darker, and often 
rufous, bistre, or ruddy tints. 1 have sometimes seen a pinkish band 
down the middle of the belly. 

Identification.— The undivided oondition of the soboaodal shields, 
taken with (2) the small soales on the whole of the top of the head 
and (8) broad ventr&ls stretching right across the belly, distinguish 
this from all other Indian snakes. These characters are shared by the 
only other member of this genus, viz. Echis colorata, a much scarcer 
and more local species inhabiting Arabia, and Palestine, and also 
recorded from Socotra. The two are separated chiefly on the natal 
shield which in carinata touches the rostral, but in colorata k separat- 
ed from it by small scales. 


• FWtt SSael. (fee* toa4« ma.ft M. 
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Attention to the points above mentioned should admit of no oon- 
fusion between this and other forms that bear some superficial resem- 
blance to it. Among these may be mentioned Eryx c&nicus and 
Diptadomorphus trigonatus. I have seen a very old and faded spirit 
specimen of the former which bore a marked resemblance to E. 
oarmata . This species possesses the first two points mentioned above, 
but the ventrals are peculiarly narrow, several rows of costals (instead 
of the last only) being visible on either side simultaneously when the 
speoimen is laid on its back. As a matter of fact, there is very little 
resemblance between the two in colouration in life thongh I have 
known the two oonfused. 

As regards Diptadomorphus trigonatus whioh I have also known 
oonfused with the Echis, the resemblance is, I consider, extremely 
superficial, affecting colour and markings only, the relatively slender 
and elongate body being very markedly in contrast, and the first two 
shield characters noted above absent. 

Haunts. — 1 1 is ossentially a desert snake, but occurs plentifully in 
semi-desert tracts where the soil, thongh sandy and poor, supports 
some sparse vegetation, so long as open patches intervene. In Delhi 
it appeared to be most plentiful on the Ridge where the broken 
and rocky nature of the ground afforded special facilities for conceal- 
ment, or retirement in the lace of danger, but there are many waste 
sandy tracts where rooks do not occur where it thrives in great num- 
bers. Blanford* obtained 2 or 8 specimens in thin jangle about 
Eilore, and expressed surprise at finding a desert form like the Eohis 
in wooded oountry. It is not found in dense jnngle, for the reason I 
suppose that its oolouration in such an environment would no longer 
be protective, added to which it does not appear to need shade, 
enjoying as it does the fiercest rays of the tropical sun, and at the 
hottest seasons of the year. It, may bo seen lying in the sand exposed 
to the fall forge of the sou, or may retire beneath stones, or into olefts 
Sad crannies of rook so baked with the sun's rays that the hand cannot 
bear oontaet with them. Yet even under such conditions it seems 
to rely solely en the juices of the animals it eats for the moisture 
necessary to assuage its thirst. It sometimes takes refuge in holes in 
the ground as I have good *ea#tm to know when digging along the 
barrows leading to the nests of the green bee-eater (Merops viridit). 
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The sudden and unexpected introduction to this or any other snake 
under such circumstances detracts much from the pleasures of birds’ 
nesting in this country, 

I have occasionally known it come into the house. The late Mr, 
L. C. H. Young reported one in this Journal* which he found 
moving round his dinner table, and in Triohinopoly 1 once found one 
which had climbed on to the top of my verandah chick, 

Mr, Millard writes to mo : 44 It moves very rapidly when it wishes 
to escape by almost throwing itself from its tail/’ I have not seen 
the Echis manifest such activity, but believe that most snakes can 
do so when making their utmost endeavours to escape. I have 
certainly seen the Russell's viper do so, and many other snakes. 1 
oan find no better way of describing the muscular effort than as 
a jump. As a rule I have found the Eohis maintain its ground, and 
when closely approached start rubbing its flanks together with groat 
aasiduity. 

Disposition . — This is the most vicious suake J know, Not only 
is it extremely apt to bite on the smallest provocation, hut strikes 
out without hesitation, and with great malice. These disagreeable 
traits in its character and the extreme velocity with which it delivers 
its stroke combine to make it a most dangerous reptile to meet un- 
awares, or to have any dealings with when fully on the “ qui~viiw” 
either in ©fleeting capture, or whilst in captivity. The lightning-like 
rapidity with which it strikes, delivers its bite, and regains its former 
attitude, must be witnessed to be fully, appreciated. The manner in 
whioh it exactly resumes the position it occupied before striking, which 
is characteristic, has left me sometimes wondering whether a stroke 
had been delivered at all, or my senses had deceived me. 

Theobold t calls it 44 a very active, and irascible snake, ,# and Mr, 
F. Gleadow J says 44 it is the smartest striker I know when it means 
business, ” Fayrer § says : “ The Eohis is very fierce and aggressive — 
it is always on the defensive, ready to attaok ; it throws itself into 
a double coil, the folds of which are in perpetual motion, and as 
they rub against each other they make a loud rustling sound very 
like hissing* * * . It is very aotive, and oan dart a consi- 
derable distance— a foot or more — to strike its prey : it is by far 

^ ^ p ; m ~ ~ 

t Kept. Brit. Iad„ 1376, p. 21& J la EpUtol*. § TO»acrtopk;iiid.» p. 16. 
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the most, active, and aggressive poisonous snake I have seen*” Again 
he says (p* 137) : 11 1 may remind the reader that the Eehis carinata 
is a very active and fierce little viper, very aggressive, minaoeotts 
and irasoibla * * * in striking the head was always erect, and the 

whole aspect and attitude was that of intense malioe, and mischief.” 

Habits , — The curious nibbing movement alluded to bv Fay re r is 
probably peculiar to the genera Echis, and Cerastes, at least one 
may presume that Eehis color at a and the two species of horned viper 
of Africa behave similarly since they all have the same saw keels and 
oblique costal scales. Echis car mala is the only one of the four 
that ooours in India. 

Mr. Millard alludes to the peculiar movement adopted by this 
viper in causing the friction of its scales, thus : u It has a curious 
habit of revolving in almost the figure 8 with its head always in the 
centre.” Fayrer's* plate shows the attitude reform! to by Mr. Millard 
very well. 

The hissing noise, and its production are among the most interest- 
ing features connected with this snake. From four to seven of the 
costal series above the penultimate row' are peculiarly oblique as seen 
in our plate. In these rows and these only the keels are serrated, 
and when the sides of the body rub against one another, the teeth 
on the opposing faces scrape together, producing a noise so like 
hissing that the onlooker ignorant of the method in which the 
sound is really produced may well be deceived. The volume of 

sound is doubtless very greatly 
intensified by the habit this 
snake possesses, in common with 
many others, of inflating itself 
under excitement. The result 

is the production of a column of 

scale to show sfi mated keel. iml)risoDod air withill> which in 

(After BonlengerJ this case acts as a resonant 

chamber. Fayrer remarks that 
he thinks this riper does not hiss. Whether it does so or not, 
no ordinary hissing except perhaps that of the Daboia would 
he likely to bo audible during the production of this loud false 
hissing sound. In Delhi I frequently saw a heap of these 


Side view 


of oblio 


ue costal 
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oreatures alive in a gburrah brought to Major Dennys when he was 
collecting poison for the Indian Government some years ago. 
When the lid was lifted* several of these creatures, perhaps all, 
would excite themselves, and begin rubbing their flanks, with the 
result that the sound produced reverberating within the pot. sounded 
not at all unlike that of a boiling kettle, the effect being distinctly 
unoanny as no issue of steam accompanied it, and the chatt y was cold. 

Poison apparatus . — The fangs in the Eohis are very large for 
the size of the snake. In a one and a half footer they 
are probably as long or longer than the fangs in a four foot Krait, 
The maxillte are very mobile as in all vipers, allowing the fangs to 
be rooked forwards and backwards, a trick it is very fond of exercis- 
ing when yawning, or when grasped by the neck. Fayrer* removed 
the fangs from a specimen on the 7th October “ and noticed parti- 
cularly that there were no other fixed fangs.” On the 11th October 
he found a fang firmly anchylosed on each side and ready tor use. 
Similar experiments on this and other snakes by the same authority 
showed the lapse of time to be in most instances considerably 
longer, but the fact that in one instance only four days was necessary 
to re-establish this important structure, should impress those who 
handle poisonous snakes, with the importance of frequently inspect- 
ing the jaws it* they rely upon the extraction of the fangs for 
their safety. 

Glands,— The poison glands that I have dissected out are perhaps 
relatively small, but of this lam not sure. They are corrugated 
externally, not smooth like the glands of the oobra. 

Poison, — Physical qualities . — I know of no special observations in 
this direction. On the few occasions that I have seen this poison in 
the fluid and solid state “ in vitro” without making any special 
examination it has appeared to me much the satne as Daboia venom, 
the characters of which were given in a previous article dealing 
with that snake. 

Quantity.-*- 1 am not oertain what the yield of a single gland is, 
but at a rough guess think it capable of storing* at least, 2 or 3 drops 
of venom. The actual quantity is difficult to determine, as the glands 
are so small. When Major Dennys, I.M.S., was collecting poison for 
the Indian Government in Delhi some years ago, it was found very 


* Loo. oft., p. 149, 
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difficult to oolleot Echis venom : the yield of many specimens made 
to bite one after the other into a watch glass gave very meagre results. 
The method of oolleoting it was evidently wasteful, for the secretion 
is free on excitement, sufficiently so at any rate for the venom to 
trickle down, and form a drop which is ejected when the creature 
strikes. Thus Miss Hopley* says : “ When the poison gland is full 
and the snake angry, you may see the venom exuding from the 
point of the fang, and by a forcible expiration the reptile can eject 
it. I have seen this in the little Echis carinata . ” 

Toxicity * — Tho virulence of the venom is very great, as may he 
judged from its effects experimentally on the lower animals. A very 
few instance# will suffioa to exemplify this. Favrerf (p. 138) records 
the death of a pigeon in less than 60 seconds after being bitten by an 
Echis, (p. 138) of a fowl in 70 seconds, (p. 138) another fowl in 

2 minutes, (p. 15) of a dog in about 4 hours, and (p. 136) a oobra 

3 feet 8 inches long succumbed to the bite of an Echis 23 inches 
long, 80 hours later. In the last instance Fayror remarks that there 
could be no doubt that the cobra died from the effects of the 
poison. l)r. Imlaeh t says that the poison introduced into the system 
of a fowl induces death in about three-quarters of a minute* 

Lamb, § as a result of most careful experiments with many snake 
venoms, says that Echis venom lias “considerably greater toxicity” 
than that of Russell’s vi[>er. 

Physiological effects* — Lamb,H whose researches with this venom 
are not completed, says that, as far as he bus been able to ascertain, 
the physiological action of Eobis venom is similar tothat of Daboia 
venom. He shows that very profound alterations in the quality of 
the blood result. 

Effects of Echis bite on man*— Very conflicting views have been 
expressed by various authors with regard to the dangers to man of 
this snake. There Sre some who deny the lethal effects of its bite, suoh 
as Gunther J ; others think a fatality a very rare sequel, such as 
Elliot**, who says he thinks u it just possible that an Echis might kill 
a child, or a very weakly adult.” 

* Soak*, p. 861. 

t Los, dt. q £*oo. dt. 

J boo. dt* P» 80 rn- tt B*pt<» Brit. Ind., 1864, p. 897. 

$ Beta*. Mornoim Officer*, lUdl. and ** Loc. f it., p. 13. 

Sft&ty. 0ept.» Oort, of India, Bo. (0, p. 8. 

S 
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There is abundant evidence, however, to show that the bite of the 
Eohis may produce not only the most alarming symptoms, but 
frequently death. How far the fatal issue may have been contributed 
to by fright, it is impossible to conjecture; but in the face of the many 
opinions expressed by those who have experimented with the poison 
as to the extraordinary virulence of Eohis venom, compared with that 
of other venomous snakes, I see no reason to specially invoke the 
assistance of fright to account for Echis fatalities, 

I)r. Imlach in 1856 wrote : * “ The Kuppur is, without exception, 
the most deadly poisonous snake in Sind,” He substantiates the 
remark bv showing that in Hhikarpur alone there were 306 oases of 
snakebite from Mu}' to October with 63 deaths, a mortality of 
20*58 per cent. He goes on to say : “ a reference to police returns will 
show that in by far the greatest majority of cases, serious injury and 
death have been caused by the bite of this species.” In 1874 
Fayrer,f quoting Gunther’s opinion above alluded to, expressed 
doubts as to its accuracy, remarking on the groat virulence of the 
venom on the lower animals. Further, J he quotes from a letter 
written to him by Major McMahon from Delhi, who, speaking of thin 
snake, said “ they have the reputation of being very deadly, and cer- 
tainly my old snake man died from the bite of one of his specimens.” 
Later in 1883 Wall §(AJ) placed the Echis as the third most 
dangerous snake, giving the fourth place to the Daboia, the fifth to 
the bauded krait (Rungarus famatus), and the sixth to the Hamadryad 
{Nat a hvngarufi syn. Ophiaphagus elaps ). He remarks, too, that 
“there can be no doubt that it contributes very largely to the morta- 
lity from snakebite, especially in Northern and Western India.” 

in 1890 Vidal wrote to this Journal If recording 62 fatalities 
from this snake in the Civil Hospital at Katnagiri in the year 1878. 

He estimated that about 20 per cent, of the coses of Eohis bite 
proved fatal, and remarks that the poison is slow, death occurring on 
an average in 4$ days, but that some cases lingered on for 20 days. 

He shows later that the Echis is a far more potent factor than any 
other venomous species in swelling the mortality of the Bombay 
Presidency. He substantiates the assertion by tbe very significant 


* Loo. olt., p. SO. 
t Tbanatoph. lad., p. 16. 
% Loc. clt., p. 126. 


$ lad. Sa&ta Poitons, p. 159. 
t Yol. Y, p, 64, et $e>q. 
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observation that in Eahis ridden tracts the mortality from snakebite 
far exoaeds that in districts where this snake is comparatively less 
plentiful. Thus in a table compiled from official returns for 8 years 
(1878 to 1885) for the districts of the Bombay Presidency, he shows 
that in the districts of Hyderabad, Thar and Parkar, Karachi and 
Ratnagiri where the Echis abounds, one man in 5,000 dies per annum 
from snakebite, whereas in Bijapur, Nasik, Ahmednagar, and 
Sitolapur, where this snake is but little in evidence, only one death 
from snakebite is recorded for 100,000 of the population. 

Murray* says “ this little viper is very venomous ; although the 
action of its poison is not so quick as that of the cobra, it is equally 
as potent, and numerous deaths annually occur from its bite . ,f 

Mr. Millard has informed me by letter of the oase of an attendant 
in this Society's rooms in Bombay who in October 1908 was bitten 
by an Echis in the temple. He was taken off at once to hospital, 
admitted that he felt no fear, but in spite of prompt treatment died 
24 hours later. 

On the other band 1 could quote a large number of cases of Echis 
bite which (mostly under treatment) recovered after effects of varying 
severity. 

Symptom* of Echis poisoning in man . — The symptoms produced by 
Echis venom are almost, if not completely, due to the profound alter- 
ation the poison works on the constitution of the blood, reducing its 
coagulability, so that haemorrhages are most prone to ocour. in a 
oase reported by Favrert of a woman of 30 bitten in the finger at 
Kotree (Sind), bleeding ooourred from the eyes, gums, tongue, nose, 
vagina, and from beneath the nails of the thumbs, and great toes. 
In a case reported by Nicholson t a servant bitten at Arconum bled 
from a out he had sustained some days before “ but which appeared 
all right ’* at the time of the bite. Sudden bleeding came on two 
days after the bite, presumably from tbe tender soar. 

In this Journal Mr. Heath§ described his symptoms after a bite 
from this snake. He was seised with violent and repeated vomiting 
of bloody and had fever also. In two oases which ooourred during 
the Seistan Mission, tbe notes of which made by Major Irvine, I.M.8., 
were forwarded to me by Sir A. H. McMahon, profuse bleeding 

* Inti, So* tot, p. 187. 

S Vol. XXI, p. 784. 


* BaptiU* of Sind, p, 57. 
t toe, oit., p. 59. 
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occurred from all mucous surfaces and lasted in one case for 
a week. 

In a case under the care of Major Browning, I.M.S., reported by 
Elliot* a woman of 25 was bitten in the finger by a 10-inch 
specimen at 2-15 p.m. At 8 p.m. she had a sharp haemorrhage 
from the bitten part which recurred at 1 a. m. In almost all these 
cases no constitutional symptoms other than those attributable to the 
blood were observed. In one case reported by Major Irvine the 
man almost died on two occasions of fright alone, but eventually 
recovered. In a case reported by Russellt the man is said to have 
had delirium and spasms, and in Browning’s case there was frontal 
headache. In most oases severe burning pain, and varying degrees 
of swelling, sometimes very pronounced, occurred locally. 

Food. — For information on this subject I am much indebted to 
Mr. Millard, who has had ample opportunities of ascertaining the 
character of food preferred by the many specimens kept in captivity 
in the Society’s rooms in Bombay. He tells me they feed readily on 
mice, centipedes, and scorpions. He has also known them eat frogs, 
and on one occasion a locust. He also mentions an instance, in this 
Journal!, of one Eohis eating another which it subsequently disgorged. 

Mr. Thurston writes to me that in the Madras Museum two speci- 
mens between the 29th October 1896 and 81st March 1807 ate 8 frogs. 

Miss Hopley§ mentions seeing this snake in captivity in London 
kill and eat a mouse on two occasions, and remarks tliat on both occa- 
sions it waited till its viotim was dead before swallowing it. 

Gunther says he never found anything but soolopendm (centi- 
pedes) in the stomach of this species. 

Foes. — Though such a truculent little reptile it is sometimes over- 
powered by creatures one would expect it to vanquish, or at least 
to hold its own with. Mr. Boulenger in this Journal I! says on the 
authority of Mr. Mountford that the Sind Krait ( Bungams sindanvs ) 
is reported to frequently eat the Eohis. ^Jerdon** records a sand 
snake ( Psammophis condanarus) having eaten one, and Elliot 
reports a case where the common house rat killed three Eohis 

• Loo. sit., p. 40. $ Snakes# pp. 679 and 689. 

f Ind. flerp«i 1896, Vol. 1, Part H* p# 78. % Kept. Brit. Ind* 1864, p. 187. 

t Vol X VI, p. 767. 1| Yol XI# p. 74. 

** Jonrl Aria*. Soa, Bengal, Vol XXH, p. 699. 
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without suffering in any way. He nays. “ The snakes each time 
struck at the rat savagely and repeatedly, but no trace of Mood could 
be seen on the animal. ” These creatures were all in captivity at 
Guindy near Madras. 

Breeding. — Though so common a snake the records of its breed- 
ing are very meagre. Miss Hopley tells us * that in the London 
Zoological Gardens in 1875 one gave birth to 8 young in July, and 
mentions that they changed their coats at an early date, but ate 
nothing. 

The only gravid specimen 1 have had in captivity gave birth in 
Triohinopoly on the 7th August 1896 to 12 young. These coiled 
themselves up into a confused heap in one corner of their box, and 
apart from the mother, who evinced no special concern in her pro- 
geny even when they were rudely stirred up with a stick. All of 
them cast sloughs on the day of birth. The one individual that was 
measured was 4J inches long, f 

Sir A. H. McMahon writes to me that he once came across a lot of 
little ones 3 or 4 inches long at the end of August, and has heard of 
some more baby Echis being found about Quetta in August. No 
mother was present on either occasion. 

Candy in this Journal X says that in Hatnagiri he made special 
enquiry, and ascertained that the young are born in April, May, or 
June but they were reported difficult to find. 

Much the most important record of this nature is that reported to 
me recently by Major 0. A. Smith, 27th Punjabis, who witnessed the 
birth of 3 young on the 6th of August 1907 in Multuu. The mother 
had been 3 weeks in captivity. The first snakeliug was bom in 
membmneft at 10-40 a. in., and took “a long time” to burst them 
and force its way out* The second born in membranes at 11-12 took 
four minutes getting free. The third also bom in membranes was 
discharged at 11-2& ».nu, began struggling at 11-50 and was free at 
11-58* It was observed that in trying to free themselves they exert- 
ed pressure with their snouts against the membrane. After their 
birth 44 a lot of jelly-like substance whitish in colour was passed out,” 
which I think may have been a non-fertile egg. During birth it was 
noticed that a globular bag containing orange-coloured fluid first 

t Betetttd to ia thin Jooraal, Vo). XXII, p, 1 84. 
t NoL V, p. *6, 


♦ 8n*kt*p9.440 ABdttt. 
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gained exit, increasing in siase, and expanding the cloaoa till the 
rest of the bag containing the coiled embryo escaped. The young 
were “ proximately 44 inches long.” They drank water given 
them at the end of a penholder. The mother died a week or 
so later. 

Sloughing . — Fayrer* sap, referring to some specimens he had had 
in captivity, 4< it is a remarkable thing that none of these Echis 
have shed their epidermis since they came here three months ago ; 
not a trace of a slough is found in their cage.” The remark was 
made on the 15th October. 

Distribution (a) Local . — It is essentially a creature of the plains 
but may be met with up to probably 6,000 feet elevation. I have 
seen a specimen from Suleik (Aden Hinterland 2,000 feet) in our 
Society's Collection. Nicholsont records a single example among 
1,225 poisonous snakes brought for rewards in 1873 at Bangalore 
(circa 3,000 feet). 1 met with it about the Malakand (2,000 to 
3,000 ft.)* Mr. 0. H. Whitehead sent me a skin from Paraohinar, 
N.-W. F. (5,760 feet), and says they are common there. 

(b) Geographical .— I attach two maps to indicate the habitat of 
this snake. In Map 1, I have shown the limits of its distribution 
as at present known in Africa and Asia. The red lines are the 
boundaries of regions (uninterrupted) and subregions (dotted) as 
laid down by Blanford in 1866 and 1880. In making a comparison, 
however, one must bear in mind that his delimitations were based 
upon the distribution of mammals, and that the knowledge derived 
during twenty-eight years since he wrote may have modified the 
confines of these boundaries, but of this I am not in a position to 
speak authoritatively. 

So far as Africa is concerned, Boulenger X records the habitat as 
follows: — Desert, and sandy districts north of the Equator. The most 
southern record on this continent is Somaliland on the East Coast 
(British Museum specimen) ; the souther^ boundaries elsewhere 
are, I believe, not exactly known. 

In Asia it occurs in Arabia, Persia, Afghanistan, Baluchistan, and 
India. It is probably found throughout Arabia, as Gunther § records 
specimens from Midian on the north-eastern shores of the Red Sea, 

* hoc, 01 1., p. 141. ; Cat Saafcta, Brit. Mas., Vol HI, p, 605. 

t Loc. dt, f p*175. f P* Z* Bit JW8, p, 978. 
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our Society has a specimen from Aden Hinterland, the British 
Museum has examples from the south (Aden and Hadromaut) and the 
east coast (Muscat). The exact northern boundary is as yet not 
known. It probably occurs throughout Persia, its north-western limits 
being, I believe, not precisely demarcated. It extends beyond 
Persian limits to the north, a specimen in the British Museum having 
come from Askabad in Transcaspia. 

It occurs throughout Baluchistan and Afghanistan, the northern 
limits in the latter country being uncertain. 

In India its distribution is shown in Map 2, and it will be observed 
that in the northern pari of the Punjab the boundaries are not 
clearly defined. Again, the Ganges appears to be the boundary in 
North-Eastern India. It does not appear to inhabit the southern pari 
of the Malabar Coast, The northern boundary of this tract is con- 
jectured by Blanford to be the Tapti River, but the Eohis occurs 
plentifully well below that river (Ratnagiri). 

So far as Ceylon is concerned, though Boulenger makes ivj special 
reference to this island in its habitat, I think there is little, if any, 
doubt that it ocours in the Northern Province, the fauna of which, 
according to Blanford and others, agrees with that of Southern India 
to the east of the Western Ghats. Ferguson * says : Mr. E. Wytea- 
1 ingam of the Medical Department, an industrious aud excellent 
collector of our reptiles, has recently sent about a dozen specimens 
of this small viper from Mullaitivu, thus proving that it is a oommon 
snake in that pari of the island. Haly t notes against this species: 
ik Two specimens (very had state) from Mullaitivu, presented by W. 
Ferguson, Esq.” Mr. W, Ferguson, with whom I was personally 
acquainted for some years, was an excellent observer and not likely 
to make a mistake about a snake so easy to identify, I have given in 
Map 2 all the localities with which I am acquainted in Indian limits 
from which it has been reported. 

Its abundance in various parts of India differs considerably. In 
many localities it is specially common, but probably nowhere more 
so than in and about Ratnagiri, where it exists, according to Vidal 
and Candy, in numbers almost incredible* The former in this 
Journal J says that in the Ratnagiri District alone during ti years 

* Rept, Fean* of Oeylo*, . ti. t First report of the Collection of Sauk** 

| Vol. Y| p, 64* * la the Colombo Museum, J$$G, p. 18. 
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Government rewards were paid on an average of 225,721 phoorsas 
per annum. Later he remarks that when the Government reward 
was raised tentatively from six pies to two annas per head, 115,921 
were paid for in 8 days (December 2nd to 18th, 1862). Again Candy 
in the same issue (page 85} says that in Ratnagiri, in August and 
September, the Mhars go out with long sticks to which forks are 
attached, and oatoh them in thousands for Government rewards. I 
doubt whether any other snake or perhaps even this one abounds in 
such prodigious numbers in any other part of India. Vidal shows 
that in the Districts of Hyderabad (Sind) and Thar and Parkar 
(Sind) it is also specially numerous. Alcock and Finn reported it 
common along the line of march to the Persian Frontier when 
delimiting the Afghan-Baluch boundary. Sir A. H. McMahon tells 
me that it is common throughout the N.-W. Frontier, extending up 
the Indus Valley as far as Ohilas. He also says it is very common 
in Baluchistan and Seistan. Mr. G. H. Whitehead writing from 
Paraohinar on our N.-W. Frontier says (at 5,760 feet) it is quite 
common* Colonel R. Light * reported several casualties from this 
viper in Bhuj (Cutoh), so that it is evidently common there. 
Fayrer t remarks “ it is common in the North-West Provinces, 
Central Provinces, and generally in the South of India/* Jerdon t 
says it is very common in the Carnatic. Personally I have known 
it very common about Trichinopoly and Delhi, and met with several 
specimens in Malakand. 

Description . — Rostral. Touches 6 shields; the rostro-nasal 
sutures two or three times longer than the rostro-intemasals : height 
' about half the breadth. Tnternasals . A pair of small shields, the 
fellows in contact Supraocular #. Usually present, sometimes 
more or less divided. Nasals , Divided into an anterior and 
posterior shield or semi-divided ; touching the 1st supralabials ; 
nostril small, placed in the upper, and posterior part of the nasals. 
Supralabials. 10 to 12, the 4th largest usually (sometimes the 3rd). 
Infralabials . 4 (8), the 4th (3rd) largest. Sublingual*. One well deve- 
loped pair touching 8 or 4 infralabials, andf our scales behind. Castals. 
Two heads-lengths behind head 28 to 29, midbody 26 to 85, (87 
Boulanger) two heads-lengths before vent 21 to 27 \ all rows except 

* In Epiotok f hot, Ut*, p, IS*, 

$ Jowl, Mitt. Soc., Bengal, VoL XXJCL, p. 824* 
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Government rewards were paid on an average of 225,7 21 phoorsas 
per annum. Later lie remarks that when the Government reward 
was raised tentatively from six pies to two annas per head, .1 15, .02! 
were paid for in 8 days (December 2nd to 18th, DS62). Again Candy 
in the same issue (page 85) says that in Ratnagiri, in August and 
September, the M liars go out with long sticks to which forks are 
attached, and catch them in thousands for Government rewards. I 
doubt whether any other snake or perhaps even this one abounds in 
such prodigious numbers in any other part ot India. Vidal shows 
that in die Districts of Hyderabad (Sind) and Thar and Parkar 
(Sind) it is also specially numerous. Aleock and Finn reported it 
common along the line of march to the Persian Frontier when 
delimiting the Afghan- Baluch boundary. Sir A. H. McMahon tolls 
me that it is common throughout, the N.-W. Frontier, extending up 
the Indus Valley as far as Chillis. Jle also says it is very common 
in Baluchistan and Seistan. Mr. C. H. Whitehead writing from 
Parachinar on our N.-W. Frontier says (at 5,7(10 feet) it is quite 
common. Colonel R. Light * reported several casualties from this 
viper in Bhuj (Dutch), so that it is evidently common then*. 
Fay re r t remarks u it is common in the North-West Provinces, 
Central Provinces, and generally in the South of India/’ Jordon t 
says it is very common in the Carnatic. Personally I have known 
it very common about Trichinopol v and Delhi, and met with several 
specimens in Malakand. 

Description. — Rostral. Touches 6 shields; the rostro-nasal 
sutures two or throe times longer than the rostro-intenmsals : height 
about half the breadth. Internasals. A pair of small shields, the 
fellows in contact. Supraondars. Usually present, sometimes 
more or less divided. Nasals. Divided into an anterior ami 
posterior shield or semi-divided ; touching the 1st supralahials ; 
nostril small, placed in the upper, and posterior part of the nasals. 
Supralahials. JO to 12, the 4t.h largest usually (sometimes the 3rd). 
Infralabials . 4 (3), the 4th (3rd) largest. Sublinyuals. One well deve- 
loped pair touching 3 or 4 infralabials, andf our scales behind. Costal s. 
Two heads-lengths behind head 23 to 29, midbody 26 to 35, (37 
Boulenger) two heads-lengths before vent 21 to 27 ; all rows except 


* Xu Kpiatola. f Loc. Cit., p. 16* 

X JourL, Atiat. Soc., Bengal, Vol, XXII., p. S24. 
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the ultimate keeled, Hie penultimate faintly, and in the 4 to 7 
oblique rows above this the keels are serrate* 

The ultimate row is the largest, the penultimate rather smaller, 
the oblique rows narrow, and remaining dorsal rows subequal and 
small. *S htpracandals. Keeled to tail tip. Ventrals J32 to 192 
(Boulenger): broad, stretching right across belly, so that when 
the specimen is laid on its back, only part of each ultimate costal 
row can he seen on each side ; not keeled. Anal. Entire. 
S a A caudal s. 21 to 48 (Boulenger) ; entire. 

Details of Map 2. 

/ ) 1st v fit a t in u of Ech is carinaf a. 

1. Mullaitivu. — Ferguson. Kept. Faun. Dcvlon, J877, p. 25. 

Halv. First Report Snakes. Colombo Mus., 1886, 

p. 18. 

2. Ramnud, — Dr. Annamlalo. Indian Museum. 

3. Tinnevellv. — Millard. Bombay Collection. 

4. Anamallays. — Boulenger. British Museum, 

5. Triohinojmlv. — Wall. 

6. Arni. — Ku«*sell, lml. S**rp., Vol. 1, p. 3. 

7. Madras. — Boulenger. British Museum. 

8. Bangalore. — Nicholson. 1ml, Snakes p. 173. 

isolator. List 1891. Indian Museum. 

9. Karwar, — Millard. Bombay Collection, 

10. Deogad. — Camlv. Bombay Jourl., Vol. V, p. 85. 

Liston. Karel Laboratory (In epistola). 

11. Uatnagiri. — Vidal. Bombay Jourl., Vol. V, p. 70. 

12. Mahableshwar.— Boulenger. British Museum. 

13. Poona. — Millard. Bombay < Collection. 

14. Andheri. — Young. Bombay Jourl., Vol. XVI, p. 504. 

15. Deccan. — Boulenger. British Museum, 

16. Ellore. — Blanford, Jourl. Asiat. Soc., Bengal, V r ol. XL VIII, 

p. 116. 

17. Singbhum. — Anderson. Jourl. Asiat. Soc., Bengal, Vol. XL, 

]>. 37. 

18. RajmahaL — Sclater. Ind. Museum. 

19. Nowgong. — „ 

20. Allahabad. — ,, „ „ 

8 
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21* Agra* — Sclater. Ind, Museum. 

22* Delhi. — Wall. Fayrer. Tlmnatoph., 1872, p* 123. 

23. Mhow. — Millard* Bombay Collection. 

24. Rutlam. — Heath. Bombay Jour]., Yol. XII, p. 78$. 

25. Guaserat. — „ *, „ Vol. XIII. p* 340* 

2d. Ajmere. — Bhmford, Jourl. A^iat. 8oc., Bengal, Vol. XLVTH, 
]>* 127. 

27. Mount Abu*— i Sclater. Ind. Museum. 

28. Deesa. — Boulenger. British Museum. 

29* Bhnj* — Col. Light (In epistolu). 

30* Shikarpur.— Dr, lmlaoh. Trans. Modi, and Flij s. Soc. of 
Bombay, 1855, No. Ill, p. 80. 

31. Karachi. — Sclater, Indian Museum. 

82. Dasht.— Sclater. Indian Museum, 

88. Jask.— Boulenger. British Museum. 

84. West of Bampur. — Boulanger. British Museum. (Persia 

not Baluchistan asghen by Boulenger, 
Cat. Vol. Ill, 1890, p. 507.) 

35. Ashkabad. — Boulenger, British Museum. 

36. Tirphui.— Solater. Indian Museum, 

37. Seistan.*— Boulenger. British Museum. 

Annandale. Indian Museum. 

38. Perso-Baluch Frontier,— Aloock and Finn, Jourl, Asiat. See., 

Bengal, Vol. XLV, p, 565. 

39. Quetta, — Me Mahon (In epistola). 

40. Bajanpur,— Sclater* Indian Museum. 

41. Multan. Major Smith (In epistola). 

42. N.-W. Frontier, Makkand— Wall. IWcbinar, Whitehead 

(In epistola.) “ Common throughout McMahon (In 
Epistola). 

43. Chilaa. — MoMahon (In epistola). 

44. Salt Range. — Sclater. Indian Museum. 

45. Between Nuskhi and River Helmand,— Boulenger, British 

Museum, 

I have not been able to exactly locate the following 
Patehia in Rajputana. Sclater. Ind. Museum, 

Cbilgez in Afghanistan. Boulenger. British Museum. 
Muckerabod in Persia. Boulenger. British Museum. 

Kalagan in Baluchistan. Sclater* Ind. Museum. 
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Thk Gamma, or Common Brown Tr*r~Snakk. 

( /Jiptadoinorphns tnpnnatns.) 

(Dipsat triyottata). 

Nomenclature.— (a) Scientific . — The generic name in from the 
Greek “ Dip^as”, a specie* of snake, and “ morphe” form, implying a 
similitude in form to that of the Dipsas. Under the name Dipsas* 
many snakes wove included by the older writers which modern her- 
petologists consider separable into many distinct genera. The name 
is now retained to designate the genus of the original snake to which 
it was applied by Laurent! in 1708, a South American species, m.. 
Dipsas hucephala. The other forms now considered disiinot have 
had to he reohristened, and among them the genus to which the 
species under discussion belongs. 

The title now retained for it by Mr. Botdenger originated with 
Fitxingor in 1818/ and was applied by him to this species. It is 
very doubtful, however, whether this name will stand, as the same 
authority gave the name Bo iff a to the species trregularis of this 
genus in 182b as shown by Htejneger f recently. 

There seems little doubt that the mime of the genus will have to 
be changed to Botya, but ] refrain from doing so here, as I follow in 
Mr. Boulenger’s footsteps in nomenclature in these paj>ers. 

The specific name irigonatux is from the Greek “ tri ” three, 
u gonitt *’ angle, and is applied to the peculiar markings on the body, 
which often very obscure appear to me to much more resemble the 
Greek letter * than triangles. The nume was introduced by 
Schneider for this species in 1802. 

♦ This name we* evidently borrowed from ih<< and outs who Applied t to tome snake, 
the identity of which is at the present day probably not known. It w*a reputed to be 
vanomons and according to nome,Tm> of the effects of \u bite was an Insatiable tlwrst (Or. 
M Dips*" thirst), though Lneen mokes it appear that H w*a the creature itself that was 
afflict*) with thirst. Thus to his rharsalitt written in the first oontury A. D he alludes to 
it on the occasion when Into was loading his army across the deleft. The passage has been 
thus translated : 

And now with fiercer heat the desert glows, 

And midday gleanings aggravate their woes, 

When, lo I a spring amid the sandy plain 
Shows its clear month to cheer the f*J ting train. 

Bat round the guarded hank in thick array 
Dire espies roll d their congregated way, 

And thirsting la the mid** the Dipsas lay. 

t Bros. Biol, Soc, Washington, XV., IWf p. 10. 
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(b) English — I know of no English name in general use but 
have seen it alluded to as the Common brown Tree-Snake in 
some books. This title is too long and it in doubtful whether it 
might not be equally applicable to its larger brother species /?. 
forsteni. I would suggest the name Gamma snake, the markings on 
the body in a typical specimen are very like the Greek letter * and 
specially those on the left side. On the right, however, the long 
stroke of the letter is sloped the wrong way. 

(c) Vernacular.*— The nnme quoted for it by Russell* about Viza- 
gapatam is " Tar tutta”. In Malabar it was frequently called 

* Choorta”, 

Dimensions.*— It grows to tM o-and-a-lmlf feet.f The longest of 
some 25 measurements made by me were 2-0 2-Oi" and 

2 f -&\ and all of these specimens were females. The largest $ of 
some 20 examples in which I have recorded the sex was 2-1 §*. I 
had another $ 2 , -0| / '. 

Physiognomy and Bodily Configuration. — The head issubcordate or 
subtriangular in shape, being widest at a point about midway between 
the eyes and the neck, and is flattened (/>., depressed). The snout 
is rounded; the laterally placed nostrils occupy the second and 
third-fifth^ from above downwards of the suture between the nasals 
and are wholly or almost wholly contained in the anterior of these 
shields. The eye is large, the iris copiously flecked with mustard 
yellow, and the pupil vertical. The neck is very constricted, prob- 
ably (inoommon with others of this genus) more so than in any other 
colubrine snake within our limits. The body is slender throughout ; 
it increases gradually in girth from the slender neck, and as grad- 
ually attenuates towards the vent. Its vertical markedly exceeds its 
lateral measurement (i.e., the body is compressed). The tail is evident, 
especially so in females, a considerable reduction in girth occurring 
at the vent It is of moderate length, varying from rather more 
than one-seventh to one-fifth the total length, and is distinctly 
longer in females than males, a peculiarity I have not noted m the 

* Ind. Sflfp.t 17W, p. 29, tad Piste XV, 

t (Journal Aetatlc Boo.* Bengal, Vol XXIII, p. 294, footnote) wye $h»t 11 Afitah* to 

•bout 6 feet, bat thta i» obtionily a mSeUke, probably * printer** error, for bit roeetd of tb* 
length of the yonxur, About 9 inch**, U is accord with n$y <<wn euppoeitioa* and in oon- 
•onAnce with the proportion* of hatchling* is other lOAket of dimontta* eMter to Hot 
given hr me for tbi* epeeiee, twoiunHi-bAtf feet 
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species of any other genus, but which will probably be found to be 
the same in others of this genus. In all other snakes where a sexual 
disparity is noticeable X have found the length greater in the males* 

I may here remark upon the very striking resemblance this 
snake with others of this genus bears to some vipers. The shape 
of the head, the vertical pupil, and the constricted neck are typically 
viperine, to which may be added the method of striking, to which 
I shall refer hereafter. On .the other hand, it is noticeably 
different from vipers in the large plaque-like shields of the hoad, 
in the profile ontline of the oomimssme of the mouth which does 
not show that marked downward curve corresponding with the 
position of the viperine fang, and in the slenderness, length, and 
compression of the body. The tail, too, is relatively longer in 
Dipsadomorphvs . The viperine similarities affect the very features 
which most readily attract the eye ; the dissimilarities on the other 
hand are far less noticeable to one unfamiliar with these creatures. 

Colmr and Markings , — The ground colour is usually of a light 
yellowish-brown, sandy, or fhwn hue whioh may be uniform, or, 
more or less mottled with darker shades, specially low in the flanks 
or sparsely scattered with black spots. Dorsally a series of dark more 
or less distinct * shaped marks occur on each side, which fade 
posteriorly, ending at or before the vent. The shade between the 
arms of eaoh * is lighter, often indeed whitish. Where the series 
of one side exactly meets the fellows of the other on the spine, as 
frequently happens in part if not the whole length of the body, these 
marks resemble arrowheads. Blyth* says the very young are pale 
with but slight traces of the adult marks, but I cannot say that my 
young specimen was muoh, if at all, different from adults. I have 
noticed that the skin between the soales is dun, and somewhat darker 
in the gamma marks, and in sloughs these marks are obscurely 
traceable* 

A specimen X got in Delhi was muoh the colour of tea and milk, 
and was copiously specked with very fine punotiform dark spots, the 
gamma marks being very obscure. 

The head bears a pair of lafge lung-shaped brown patches, often 
delineated with black, and a narrow dark streak passes from behind 
the eye towards the gape. Annandale f mentions a variety from the 


* Let. el*. 


t Jotii Aftbtt. Boo, Beep!, Voi, L2UIU, p. SOS. 
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Perso-Baluch frontier many specimens of which were collected 
by Sir A. H. McMahon in which the head was sooty black, 
especially in the young, and suggested the name m el ano eephcdus 
for it. 

Breeding . — My own notes supply all the information on this point, 
and though the incidents within my experience are few, a good deal 
may be inferred from the scanty material available. 

My smallest prospective mother was 1 foot 8JJ inches in length in 
June* This length would be attained in the third year of age, and 
from an ophidian point of view the age is an unusually early one for 
breeding. My other gravid specimens wore four years old at least. 

It is fairly obvious that the species is not a very prolific one from 
the snake stand point. 10 was the largest number of eggs found 
in abdomina, and in three other cases there were 8, 5 and 0 respect- 
ively. The eggs are probably discharged as such in August and 
September. 1 am fairly certain the species is ovoviviparous, and have 
good reason to believe that at the time of deposition the eggs contain 
embryos in a very early stage of development, but of this I cannot 
speak positively yet. The eggs are long white ovals, the poles of 
each equally domed, the shell white and leathery. I have measured 
them in one case $ inch long by £ inch broad, in a Bangalore 
specimen ; date of capture not known. In another killed in August 
they were H of an inch, and in a third in August of an inch. 
Both the last were obtained in Fyauhad. In the Bangalore 
specimen, which had been preserved in spirit, the 10 eggs 
lay in a single string, which occupied 8J inches of a body % feet and 
J of an inch long (t. exclusive of tail). The poles of each were 
flattened against one another from pressure. The young it may be 
presumed from analogy emerge from the egg two months or so after 
deposition, but of this I can only speak hypothetically. If I am 
correct in my belief that the embryo is partly developed when the 
eggs are extruded, the usual term of incubation may bo curtailed. 
Hatchlingsare, I believe, about 9 inches in length. Blyth, too, gives 
this measurement for the young. It is perhaps remarkable that of 
more than 30 specimens collected by me I have only had one young 
one* This measured 9g inches on the 18th March in Triohinopolyv 
My next largest specimen was 1 foot 8£ inches* 

The young appear to grow about 6 inches a year* 
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Identifications Attention immt he directed to the following. The 
soaleo lire in 21 rows anteriorly, <>., two heads lengths behind the 
head, 21 in mid body, and 15 posteriorly, /.<?., two heads lengths before 
the vent. This arrangement is only to be found in certain species 
of this genus and some pitvipern, Lachesis grain mens f etc. The 
enlarged plates on the head will eliminate all the vipers which share 
the scale peculiarities just noted, and thin the diagnosis clown to 5 
species of Dipsadomorphux* viz., trigonatux , heiYagonotus, ceglonensis, 
cyaneus and multtfasriatus. Trigonatvs has the vertebral row of scales 
feebly enlarged in the middle of the body, and fewer subcaudal shields, 
viz., 75 to 92. In the rest, excepting multifasnains , the vertebrals are 
as broad as long in the middle of the body, and in mnllifasciatus the 
tmbcaudals vary from 9fi to 114. 

To stun up diagnosis rests on — 

(1) The scales being 21, 21, 15. 

(2) The head covered with large plates. 

(&) The feeble development of the vertebrals in midbody. 

(4) The suboaudals 75 to 92. 

Disposition . — This with others of its genus is one of the most 
intrepid snakes 1 know. Often with no further provocation than 
being suddenly disturbed or confronted, it will assume an attitude 
of defiance and with little hesitation boldly act on the offensive. 
The attitude it adopts at these times is very characteristic. The head 
and forebody are erected well off the ground, and the latter thrown 
into loops of which two overlapping one another are thrown to one 
side and one on the other, the head being poised in the middle of the 
figure of 8 so formed. The rest of the body lies variably disposed in 
sinuous extension. Prior to its hasty stroke the erected part is swayed 
slightly forwards and baokwurds, whilst the body is inflated and 
deflated with agitation, and the tail briskly vibrated with emotion. 
Poised thus, intently watching the object of its alarm for a favorable 

* Many of the species in tbit genus are to doeely alike in scale characters that it ia diffi* 
cult to separate then, consequently tome hsve been much confused by some authors. 
Alter the number of scale roars, the development of the vertebrals, and the number of the 
sabesudais, the nest most important point to demand attention appears to be the posterior 
soblin goals the fellows of which are by contact in some of the spades, separated completely 
by email scales In others. Whether this will be found quite constant in the various species 
remains open to question. The reflection of the prwoonlar on to the top of the head or 
otherwise, appears to me Of uncertain value, being subject to variation in indivtdaaTa of come 
spades* The actual contact of this shield with the frontal is also variable. 
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opportunity to deliver its thrust, the little creature reminds one 
of the behaviour of a wrestler seeking with the utmost vigilance to 
engage his adversary advantageously. The stroke is delivered 
with great malice, the jaws opening widely in the act of striking, 
and the forward thrust is no sooner accomplished than the creature 
retracts itself to reassmne its former attitude, and strikes again and 
again*— in fact, will sometimes do so till its energies are spent. 
During the thrust the loops are straightened to their utmost, and a 
two-foot snake may dart at and strike an object six inches or even 
more in front of it. 




A. 


B. 


/Vg.3 

A. D. trigonafus seen from abort* 
poised before striking. 

J5. do seen from in front 

poised htfore striking. 

I have several times tried to get this and others of this genus 
photographed in the peculiar attitude just referred to. The last 
oooaaion was in Fyzabad, but in my attempts to get the right pose I 
was struck at again and again until the specimen lay over on its side 
oompletely exhausted, and I picked it up with no more fight in it 
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and restored it to its box. The next day it repeated the same per- 
formance with a similar olimax. Such determination and courage in 
so small a creature are worthy of the greatest admiration. 

Its attitude before striking is very similar to that displayed by 
the pit vipers L ache* is graminem and L. anamatteash . I have tried 
to show this m the accompanying diagrams. 

Food * — Like other ophidians the Gamma snake takes almost any- 
thing it can get, but it shows a strong partiality in its natural haunts 
for lizards, especially those of the genus Calotes and other Agamoid 
forms. Gunther* says it feeds on mice, but I have known it do so on 
only one occasion. In captivity Mr. Millard tells me “it feeds freely 
on small birds, lizards, and mammals, killing them by oonatrictioi^in 
the same rnanuer as the Python.” It would appear to be capable of 
utilising its tail to some purpose in the same direction, for Russell f 
relates the following experience : — “ In the month of December, a 
vigorous subject of this species was made to bite a chicken which he 
did very fiercely and repeatedly in different parts * * *. The 
chicken at first fluttered, and screamed with pain, but soon became 
quiet. In about half a minute, greatly to my surprise, she let fall 
her head, and shut her eyes as if dead. The position of the wing 
prevented the cause of this being at first discovered. The snake 
imperceivedly had wreathed its tail round the chicken's neck, and 
the bird, had it not been rescued, would inevitably have been 
strangled. (Soon after being disengaged, it recovered perfectly.” 

Distribution. — (a) Geographical — The distribution of this species is 
very similar to that of the Echis, as will be seen by the accompanying 
map. In India it will be noted, that it inhabits that little tract of 
territory On the Malabar Coast in which the Echis appears to be 
absent, and also extends to the north of the river Ganges unlike 
Echis, It probably readies the base of the Eastern Himalayas, but 
its exact limits to the East beyond Assam are unknown. AndersonJ 
records it from Assam and the Naga Hills, and there are two speci- 
mens in the Indian Museum from the Khaai Hills (Shillong), 
Compared with the range of Echis its more extensive eastern 
distribution is compensated for by a more restricted habitat to the 
west. In the Mediterranean subregion it extends like Echis into 
Tronseaspia, but its limits to the west are doubtful, I can find no 

p. Sit. t Ind.Serp., Vol. 1, p. 21 

t Jfoa*L aatetid Boo* featf, Vol XU p, BA. 

' 4 
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record west of the Perso-Baluob frontier. There appears to me 
no doubt that it occurs in Ceylon , though Boulanger* does not 
mention this locality, ami Willeyf does not include it among the 
ophifauna of that island. FergusonJ, however, says “of specimens 
.sent to be named by Dr. Gunther, he is returning one named Dipsos 
trigonal a , Boie.'* It is possible that like Eehis it may he confined 
to the north-eastern pari of the island. Were it universally dis- 
tributed one would expect the Colombo Museum to have repre- 
sentatives on their shelves. The specimen referred to by Fer- 
guson has been apparently lost sight of. 

(b) Local . — It appears to be essentially arboreal in habit, frequent- 
ing bushes, scrub, or trees usually in close proximity to the ground, 
though it will climb to considerable elevations at times. 1 have 
frequently come across its sloughs low down in lantana and simi- 
lar tangled vegetation. It often descends to the ground, and I have 
several times met with it at night in the open, on the road, or a 
garden path. At this time it always appeared to be on the move, but 
I have had several examples brought to me found coiled up on the 
ground beneath a bush during the day time apparently asleep. 

In bushes it coils itself into a little heap, unlike the tree snakes of 
other genera which recline with the body extended in graceful 
curves distributing their weight on many points, unless they are 
actually resting in their major or full length along a suitable branch. 

In this Journal § Nurse reports having frequently seen it ill 
Gusfienit, where it appears to be very abundant, curled up on the lop 
of cactus hedges. 

It sometimes takes up its abode (perhaps for the deposition ot eggs) 
in a hole in a tree trunk, and in one instance one bad evidently 
recently tenanted a crypt in the crevices of a wall, as its slough was 
seen partly issuing from a hole in the face of the brickwork. 

After the foregoing observations it will appear remarkable that 
suoh a creature oan adapt itself completely to a desert environment, 
bat suoh is undoubtedly the case, for Blanford | records one from 
Gwadar in Baluchistan which he says is merely a fishing village on a 
barren spit of sand between a rooky promontory and the mainland 
where there is not a single tree and scarcely a bush to be found. 

* Bpol. April f Cit Vol. XIl^ liW, p, 68 

$ Bap til* Fauna of Ceylon, J877, p. 21. $ VoL XIII, p, 840. 

8 Jowl*, Asiatic. 8oc„ B*ng*l,Vel. XUYSXL, p. 15! , 
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It appears to be a particularly common snake about Vizagapatam 
according to Russell,* as many as half a dozen being found in a 
night crossing the road. At Berhampur a little to the north of this 
I met with it fairly often, but never in such numbers, nor have I 
found it as common in any other part of India as Russell reports it 
from Vizagapatam. 

Description of lipidosis. — llostral. — Touches (5 shields, the sutures 
it makes with the anterior nasals twioe or three times those made with 
the internasals. Inter nasals . — A pair ; the suture between the fellows 
from three-fifths to two-thirds that between the pradrontal fellows and 
about two-thirds to three-fourths the internaso-pnefrontal sutures. 
Prafrontals.— A pair ; the suture between the fellows, subequal to 
the prsBfronto-frontal sutures: touching the internasahpostnasal,loreal, 
praoooular, supraocular, and frontal. Frontal. — Length subequal to the 
supraoculars, breadth in a line connecting the centres of the eyes 
about one-third to one-fourth greater than supraooulars ; touching six 
shields, the fronto-supraocular sutures about one fourth longer than 
the rest. Nasals . — Completely divided ; touching the 1st and 2nd 
supralabials. Loreal small, squarish. Prceoeulars. — One just reaching 
the top of the head but not meeting the frontal. Postoculars . — Two. 
Temporals.-— Small, scale-like, anteriorly usually two, sometimes one 
or three. Supralabials normally 8 with the 3rd, 4th and 5th touch- 
ing the eye. Infralabials , — Usually 7, the last 3 or 4 touching the pos- 
terior sublinguals ; the 1st meeting to make a suture subequal to that 
between the anterior sublingual fellows ; the 7th much the largest, 
and in contact with three scales behind, Sublinguals. — Two pairs 
of subequal size or the posterior rather longer ; the posterior fellows 
in contact anteriorly usually. Costals. — Two heads lengths behind the 
head 21, midbody 21, two heads lengths before the vent 15. The 
absorption of rows is peculiar ; at the step from 21 to 19, which ocours 
shortly after the midpoint of the body, the uppermost lateral row dis- 
appears and is almost atw&yl absorbed into the vertebral, with the 
result that at this spot the vertebral becomes suddenly larger, and 
especially so if the absorption occurs on both aides simultaneously, 
I have known it absorbed into the row below. At the second step 
from 19 to 17, which ocours very close to the first, the 4fch row above 
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the ventrak fuses with either the 8»4 or the 5th. At the third step 
from 17 to 15 the uppermost lateral row is absorbed into theverte- 
bral, and again a sudden enlargement in the vertebral row results. 
Steps one and two are occasionally reversed. The vertebral row is 
enlarged throughout, but anterior to the first absorption the sbield 
are but slightly enlarged whereas later they are relatively mnoh 
broader. This enlargement ceases above the vent where the rows of 
soales reduoe, and become redisposed, even numbers of rows replac- 
ing the odd number seen in the body. This arrangement is in strong 
contrast to that seen in the Kraits (Bungarus) where the vertebral 

row also enlarged is continued as such along the whole of the tail. 

The last three rows above the ventrals are all enlarged, the ultimate 
most so. This is a peculiarity I have only seen in members of this 
genus. The outline of the transverse series of scales is as a result 
characteristic as shown by the thick lines in figure 2 A. Keels are 
absent everywhere, but each scale bears a single apioal pit. Where 
the vertebral row is but feebly enlarged, n single pit is in evidence, 
but where through absorption it beooines broad, two or rarely three 
pits may be seen. VentraU 206 to 238, rounded, and reflected un- 
usually high in the flanks, to about one-third the body depth. Anal 
entire. Svbcaudals 75 to 96 divided, <• 

Explanation of abbreviations used in lepidosit , fig. i» Diagram 7,2, 

(1). trigonatus). 

A. 8. Anterior sublingual. 

F, Frontal. 

tnt. Internasal. 

L Loreal. 

M. Mental. 

N. Nasal. 

Pa. Parietal*. 

Po. PostooUlar. 

Prf. Pmfrontal. 

R. Rostral. 

8. Supraocular. 

T. Temporal. 

V. ypntrab. . 

1 to 8. Suprala bails. 

I to VJI. Inftalabials. > ■■ 



Journ., Bombay Nat. Hist. Soc. 


Diagram II 



A ntepen til tit net te 
Penultimate 
Ultimate 
Ventral *$ 



Vipsadomorphus trigonatus- (*&) 



INDIAN SNAKES (»&//). 
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Key to Distribution Map of Dipsadomorphus irigonatv*. 

.1. Ceylon. — Exact locality not specified. Ferguson Rept. 
Fauna, Ceylon, 1877, p. 21. 

2. Trevandrum. — Ferguson. Bomb. Jourl., Vol. X, p. 73. 

3. Anamallays. — Boulenger. British Museum. 

4. Trichinopoly. — Wall. 

5. Cannanore. — Wall. 

6. Bangalore. — Sclater. Indian Museum. 

7. Pondicherry. — Bonlenger. British Museum. 

8. Madras. — „ „ „ 

9. Ellore. — Blanford. Jourl. Asiat. Soc., Bengal, Vol. XIiVIll, 

p. 115. 

10. Vizagapatam. — Russell. Ind. Serp., Vol. I, p. 21. 

11. Bholapur. — Millard. Bombay Collection. 

12. Poona. — „ „ „ 

13. Khandftlu.— „ „ „ 

14. Bombay. — „ „ 

15. Igatpuri.— „ „ 

16. Nasik,— „ „ „ 

17. Guzemt.— Bombay Jourl., Vol. XI II, p. 340. 

18. Karaghora. — Millard. Bombay Collection. 

19. Ahmedabad. — „ „ „ 

20. Nowgong.— Solater. Indian Museum. 

21. Berhampore. — Wall. 

22. Aska. — Sclater. Indian Museum. 

28. Balasor — „ „ ,, 

24. Manbhum. — „ „ „ 

25. Calcutta.— „ „ „ 

26. Chakardapur.!— Annandale. Indian Museum. 

27. Purneu. — Solater. Indian Museum. 

28. West of Barakliar.— 'Anderson. Jourl. Asiat. Soo., Bengal, 

Vol. XL, p. 35. 

29. Shillong. —Annandale. Indian Museum^ 

30. Naga Hills — Anderson. Loc. oit. 

31. Fyzabad. — Wall. 

32. Ajmere. — Solater. Indian Museum. 

38. Jaipur.— „ „ „ 
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35 . 

36 . 


37 . 

38 . 

39 . 

40 . 


41 . 


42 . 

43 . 


Delhi. — Wall. 

Kumaon.— -Boulanger. British Museum. 
Mussoorie . — W all . 

Sabathu. — Solater. Indian Museum. 
Sehwan.— • Murray. Rapt, of Sind, p. 51. 
Kotri.— „ „ „ 

Karachi.- ,, ,, ,, ,, 

Boulenger. British Museum. 


Gwadar.— „ „ „ 

Perso-Balucli Frontier. — Annandale. Indian Museum. 
Puli Hatun. Transcaspia. — Boulenger. British Museum. 


( To be continued.) 



BEAN-GEE8E OF ASIA. 


BY 

S. A. Buturlin. 

When writing on the subject in No. 3. Vol. XVII, of this Journal, 1 did 
not intend to discuss the matter further, hoping that this distinguished 
Ornithologist. Mr. Eugene W. Oates, having accoss to the scientific treasures 
of the British Museum, will settle the open questions at once by publishing 
full particulars on types of Anser serrirostris, Bwinh., and A . oatea*, Riokctt. 
Unfortunately Mr. Oates in his last paper (No. 4, Vol. XVII, p. 960 of this 
Journal) only repeats his former conjectures, and leaves A. uatesi as it is, 
practically an undescribed species, though technically not a women nudum. 

Therefore I have worked out a careful scheme of measurements to make, 
and different points of feathering to examine, and asked Mr. Henry E. Dresser 
to examine type specimens of the geese above referred to. 

With his usual friendly kindness Mr. H. E. Drosser measured and compared 
the types, recording the result*. Comparing the information thus received 
with my ample series (more than fifty) of the Bcan-geose of Kolyma's delta 
1 can now state quite positively: 1st, that Ansar uatesi, Bieketfc, is only a 
synonym of A. serrirostris, Swinhoe ; 2nd, that it has nothing to do whatever 
with A . brachyrhynchus , Baill, ♦ 3rd, that Kolyma birds are true A. etrrirostris, 
Swinh. ; therefore 4th, that A. $errirostris t Swinh., has the pale preapical 
band of the bill yellow . 

In the following table I give measurements — in millimetres— of the following 
specimens : — 

I. — Anser brachyrhynchus, Bail!,, g ad., No. 348, 19th June 1900, Spitsbergen, 
coll, by Hvensk. Zool. Polar Exped., in my own collection, measured by 
me (as all other, whou not otherwise stated). This specimen, so far I could 
ascertain, is the largest on record. 

II. — A . cameirostris , TIuturL, ad., No. 4072, 15th April 1906, Ufa Governm. 
Eur. Russia, coll, by Count A. Tolstoi, In my collection. 

HI. — A. segstom, Gm., ad., No. 306, middle of June 1901, Pechora ( u Pet - 
chore *') estuary, by Mr. A. Novossilsev, in my collection. 

IV. — A . mgetum, Gin., maximum dimensions as given by Mr. S.N. Alph^raky 
in his work *' Geese of Europe and Asia." 

V. — A. serrirostris, 8winb., # ad., 28tb June 1905, Al&seia riv. f N. E. Siberia, 
No. 288, by Mr. K. F. Boanowski, in my cbllection ,— die smallest adult male 
among much more than hundred shot by my expedition. 

VL - A . umrostrie, Swinh., 9 ad., No. 1969, 6th June 1905, Kolyma's delta, 
by myself and in my collection, the smallest adult female shot. 

VE-A serrirostris, Swinh., being cotype of A, oatesi, Rickott, gex (?) ad., 
November 1891 * Foochow, China, by Mr. C. C. B. Rickett, in the British 
Museum, measured by Mr. E. E. Dresser. 


* Bo recorded from the libel j in original description given * January ’ 
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VIIL~~ A* ierriroatrix , Swiak, typical ipeoimen,® g ad M marked 14 d ” in the 
Oatal. Bird, Br. Mus., XVII., p. 108, December, Ningpo, China, by R. Swinboe, 
in the British Museum, measured by Mr. H. E. Dresner. 

IX. — A. Mrriro$tm } Swinh., 9 ad.. No. 2083.16th June 1905, in Kolyma’s 
delta, by myself and in my collection ; a large female. 

X. — A. nrrimlriS' Kwinh., g ad., No. 2073, 15th June 1905, in Kolyma’s 
delta, by myself and in my collection ; a large gander, 

XI. — A . mi rrirostrie, Swinh., g ad., marked “e” in the Catal. B, Br. Mu*., 
l.c., October, Hakodadi, Japan, by Blakiston, in the British Museum, measured 
by Mr. H. E. Dresser. 

XII. — A, eerriroetri*, Swink, g ad. T No. 3309, 16th September 1906, in 
Kolyma’s delta, by myself, in the Zoolog. Museum of University of Moskwa : 
larger specimen among much more than hundred procured. 

XIII. — 4 . sihiricu g, Alpber., 9 ad., No. 8593, spring 1905, near Abyi, 
Indigirka Bassin, by Mr. T. Burnaahov, in my collection : specimen belotr 
average size. 

XIV. —*? A. mentalie, Oates, g ad., No. 2906, 16th July 1905, in Kolyma’s 
delta, by Mr. J. A, Shulga, in my collection ; the only specimen procured 
during my trip ; pale preapical band of bill yellow, this colour extending far 
under nostrils. 

All dates above are given in the “ now style ” uniformly. 


Specimens. 

i 

i 

Species of Bean-Geese. 

i 

t i 
s 

% 

n 

j 

i 

h 

i 

- 

M*! 

w S 

engtt 

l 

1 

of 

1 4 

14 

s " 

jjj 0 

fa 

Dep 

5 

6 

o 

$ 

fch of 

T 

1 

I 

« 

3 

1 

o 

1' 

JS 

I 

braohyrhynohus 

■ 

445 

73 

47*6 

49 

24 

26*3 

6*5 

1 14 

II 
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do. 
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spec.) 
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do. 
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XI 
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79*51 
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35*6 
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87*5 
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21*2 


* At least the only Swinbce’s specimen in the fir. Bus, 
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I may add, that m A. dbirUm , Alpher. number of “ teeth ” on one aide of the 
upper mandible is 20, in all other specimen# not more than 20. As to the 
general colouring of those specimen# — Am, brachyrhynchus, Bail!., is at a glance 
distinguishable by it# very pale general colouring, especially by lavender-grey 
secondary coverts. Among other# A . cameiroetri #, Buturi., is conspicuous by 
it# darker brownish head. All other# are very much alike, showing only slight 
individual variation in shade of colouring. The specimen named “oaM” 
indeed being quite identical in this respect with Swinhoc’s specimen of 
*• Mirrirortri* " (H. E. Dresser in litt.). 

A. oaUsi was described twice : in Bull. Br. (). C, v. LXXVU, p. 40, by Mr. C. 
B. Rickett, and in v., XVII, No. 1 , p. 49 of this Journal by Mr. E. W. Oaten, who 
thought that it doc# not “require any further description.” ° In those de- 
scriptions it was stated that ^the bird i# *' similar in size and plumage to A . 6ra- 
chy rhy nchu » , but with a much larger bill ” and Mr. Oates suggested that it is 
always separable from A, acyctum by length of wing. 

Now we see, that in size — length of wing excepted f — as in colouring this 
bird has nothing at all to do with A . brack yrb ynch u 9 , and, on the other hand, that 
such length of wing as 17*3 inch. (44f>mra.), or even 16-4 inch. (416 mm.) is of 
no use as distinguishing character, small though adult specimens of A . car- 
ncirortriH, A. aeyctum, A. nerrirontri# having such wings. The bill of the bird, 
as Mr. Oates himself states, is very much like that of A. 8 eye turn, hut longer 
and higher. In other words it is the bill of A. i*rriro»tris f and in fact the bird 
is identical with Swinboe’s specimen, 

I I can 1 h? readily understood how this error, especially the strange comparison 
with A. branhyrhyuchwt, originated. A. neyctum is exceedingly rare without the 
limits of Russia, and even here not common. Messrs. Oates and Rickett bad 
evidently never seen this bird (Mr. Oates states this to be the case. p. 39, No. I, 
v. XVII of this Journal) ami imagined it to be of the same size a# the common 
English A. a remain, Brhm. (a# Mr. Oates himself says, l.c. jv 43). Therefore 
having in hand a Chinese Bean-Goose of much smaller size than A. arveims 
they stated it to he - like A . brachyrhi/nchu* ” disregarding peculiar colouring 
of this last. 

Now I most state my reason# for identifying my Kolyma bird# (and * A. 
oatesi ”) with A. a$rriro$lri$ of Swinhoe. First of all, not only colouring of 
feathers, but all dimension# and size and shape of bill are the same in all these 
bird# (length of nail morsAhan j of the length of exposed culmen ; number of 
“ teeth ” ou each side of upper mandible about 20 ; depth of bill more than 
1,3 inch ; depth of lower mandible 0%36— -0*47 inch). Further, Bean-Geese 
with characters jqsfc pointed out «warm not only on Kolyma, but in other parts 

♦ Though she of the nail and depth of lowec mandible were not stated (they are recorded 
for the first time in the present paper), and without these characters Bean-Geese are im- 
possible to identify, as Ur. Oates mast know as well, at anyone, for he was the first to 
point out the usefulness of one of these characters, some nine years ago. 
t Length of wing, as is easy to see, is quite a useless chsrsctsr in these birds. 

5 
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of N. E. Siberia during breeding time, and they go to China for wintering, a* 
proved by Chinese iron shot and Chinese hooka often met with in the flesh of 
these birds (of, my paper in the Field, 1906, No. 2812, p. 861, replied by 
*' Shanghai” in No. 281ft, p. 909). Last, but not least, Swinhoe state* that his 
A . $erriro*trlt swarms in winter in China (Takoo, Peking, Foochow, Amoy, 
Canton), and as Mr. Oates justly remarks— it was evidently the only Bean- 
Goose known to Swinhoe. A. outeM was procured at the same place where 
Swinhoe met his geese (Foo-chow). 

There is only one point that seems to disaccord with this view. All my 
Kolyma birds had pale band of the bill of a yellow colour, “ A . oateei — ” as 
Mr. Rickofct now recollects, according to Mr, Oates — has it also yellow. 
And type specimen of A . eerriroetrie is described by Swinhoe ( lbU $ 1807, 
pp. 392-55) as having this part of bill “ pinkish-red.” When 1 suggested 
that this description was made not from quite ‘fresh specimens, Mr. Oates 
replied that I “ impute to Swinhoe a want of sagacity which would he 
deplorable in a child,” and in his paper to the Field Mr. Oates 
adds that Swinhoe described the bill of “ a recently killed gander ” (Field, 1906. 
No. 2814, p. 948). There is no question of sagacity, but any how Mr. OateB is 
strangely mistaken, Swinhoe himself states in his u Jottings on Birds from my 
Amoy Journal ” (Ibi* t 1807, p. 392), when describing the bird afterwards named 
by him A. serrlroetrh ; “ A friend setU me a wild gander shot on the flats of 
the Changchoto River ” (italics are mine). A bird sent by post or otherwise 
from place to place may be “ recently ” killed enough for some practical use, 
and in many cases it will have its bill colouring unaltered, but as sometimes 
yellow colour of the bill is altered to pink as soon as an hour or twp after the 
bird was shot, description of these colours must be made exactly on the spot, 
not at home aftor shooting and sending specimens. And if it is not expressly 
stated to be thus recorded a description of bill of a goose cannot be trusted 
as to the colouring. 

I must add that Abbe David (David et Ouatalct Lea Oiseaux de la Chine,” 
1878, p 491), who evidently knew “ immense flocks ” and ‘‘swarms” of Beam* 
Cleese, described by Swinhoe, expressly states that they have “ black and yellow 
bills.” 

Mr. Eugene W. Oates himself in his “ Game Birds of India,” II, 1899, p. 76, 

writes i *' Aneer eerrirotirie Gould The legs and bill are coloured as in the 

common Bean-Goose of Europe ” (h, e, yellow 1). 

1 hope the following key will prove of some use for field observers. It must 
be kept in mind that females average considerably smaller than ganders, that 
birds of the year are also smaller and distinguishable by pale and black parts of 
the bill being not in such a sharp contrast as in old birds (and feathers of 
bank narrower) 
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Kty to Bean- Gertie (Melanonyx). 

I. Secondary covert* lavender- groy ; exposed culmen 
plainly lew than 1*95 in. long ; maximum depth of 
lower mandible in closed bill 0*20—0*22 in., depth 
of the whole bill at the forehead feathering about 1 
in. ; legs and pale parts of bill pinkish -fleshy ; (wing 

15*7 — 17*5 in, long) * brachyrkynchu$ Bail]. 

II. Secondary coverts dark greyish brown ; exposed 
culmen plainly more than 1*95 in, long ; depth of 
lower mandible in adult birds 0*23 in. and more ; 
depth of bill 1*1 in. and more. 

A. Length of nail of upper mandible as seen from 
above included in total length of exposed culmen 
from 4 to about 4J times ; depth of bill at the 
limit of forehead feathering generally less or else 
equal to half of length of exposed culmen ; 
depth of lower mandible included in the length of 
exposed culmen about 10 to 7£ times, rarely 7^ 
and quite exceptionally about 7 times ; number of 
•* teeth ” on every side of upper mandible 25 — 30, 
rarely 24 or 23 ; 

a. Depth of lower mandible 0*23 — 0*25 in. in 
adults, 0*22 in. in young ones ; pale parts of 
bill and legs flesh-coloured or rosy- pink ; 
culmen about 2*16—2*72 in. long; (wing 

16*2 —19*0 in. long) neglectus Sushkin. 

b. lower mandible 0*27 in. and more deep in 
adults, not loss than 0*23 in. in young ones ; 
legs and pale parts of bill yellow or orange- 
yellow ; 

a 1 . bill with yellow more or less prevailing 
over black in quite adult birds or — in 
young and some old ones — at any rate 
yellow colouring stretches back on sides 
of bill some way dfedor the nostrils ; 
depth of lower mandible 0*27 — 0*32 in., 
in ypung ones sometimes down to 0*23 in,, 
in some big-billed old ones up to 0*3$ 
in. ; depth of bill 1-1— 1*82 in. ; exposed 
culmen 2*42 — 2*83 in. ; along the base of 
upper mandible ordinarily (not always) 
a more or less distinct band of white 
feathers ; (wing 16*10—19*60 in. tong) ... arven$i$ Brhm. 
b l . bill wjth black greatly prevailing even 
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in old birds, yellow forming a narrow 
band behind the nail, sometime* just 
reaching the fore end of, but never 
stretches back under the nostril ; depth 
of lower mandible 0*33 — 0*46 in., rarely 
up to 0*47 in., in young ones down to 
0*31 tn. *, depth of bill 1*20 — 1*5 in. : expo* 
ed culmen 2*03 — 3*27 in., in young one* 
so me time* down to 2*52 in. ; along the 
base of upper mandible rarely if ever a 
trace of white band*; (wing 17*7 — 10*8 
in. long ) aibmcua Alpb. 

B, Length of nail of upper mandible a* seen from 
above included in total length of exposed culmen 
clearly less than 4 times, usually about 3| — 3J 
times ; depth of bill (both mandibles) opposite the 
limit of forehead feathering and culmen — Home- 
what more than half of length of exposed culmen : 
depth of lower mandible included in the length 
of exposed culmen about 5£ — G£ times, very rare* 
ly 7 times ; number of tooth on each side of upper 
mandible normally a bout 20 — 21, rarely up to 24 
or 26. 

c. Depth of bill opposite limit, of feathering on 
culmen 1*1 — 1*28 in. ; depth of lower mandi- 
ble 0*33 — 0*37 in., m young pnes sometimes 
down to 0*30 iu. (m old oues said to attain 
exceptionally 0*43 in. but 1 doubt this) ; 
culmen 2*0—2*42 in. long. 

c^Pale band of bill pinkish-red or flesh 
coloured, though legs yellow ; head darker 

brown ; (wing 15*95 — 18*7 in. long) carneiroatri* Buturl. 

d 5 . Pale band of bill, as legs, yellow or 
orange-yellow ; head lighter coloured ; 

(wing 16*12 — 17*75 in. long) aegttum Dm. 

d. Depth of bill 1*31 — 1*63 in. ; depth of lower 
mandible 0*39 in* and more, rarely down to 

‘ 0*37 and in young ones sometimes to 0*35 
in. ; exposed culmen commonly 2*44 in. long 
and more, rarely down to 2*28 in. 
e 1 * Pale colouring of the bill rarely if ever 
extending back under the nostrils , ex- 
posed culmen about 2*44—2*68 in*, less 
commonly down to 2*28— or up to 2*84 in. 
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long ; depth of bill 1*31 — 1*41 in,, rarely 
1*46 in. ; depth of lower inaudible 0*39 — 

0*47 in,, less commonly down to 0*37 or in 
young one s to 0*35 in. and up to 0*49 in. ; 
wing 16*3 — 19*2 in. long (straight from 

corpal joint to end) serrirostris Swinh. 

f\ Pale colouring of the bill extends — at 
leant in adults --far back under the 
nostrils ; exposed culmen about 2*82 — 

2*95 in., sometimes down to 2*73 in. long ; 
depth of bill 1*5 — 1*63 in., sometimes 
down to 1*42 in. ; depth of lower mandible 
0*51 — 0*61 in., sometimes 0*47 in.; (wing 
19*48 — 19*60 in., sometimes down to 19*0 
in. long) mental is Oates. 

Among these birds Atwr (or mow? precisely Melantwyx) brachyrhgnchu #, A . 
neglectus, A . arventis and A. aegetem are perfectly “good” species, but A. 
nibirieu* is only an eastern sub-species of A. arvettsh, and A . cameirostris, A . 
serriroBlrie and A. mentals are geographical forma or sub. species of A> mgrtum. 
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THE FLORA OF THE BOMBAY PRESIDENCY, 
(STATIRTHJO-BJOLOGICAL NOTES,) 

BY 

E, Rlattfk, s. ,j« 

( With Plate A.) 

In the first volume of the Imperial Gazetteer of India, J. 1>. 
Hooker gives a short skotoh of the Flora of British India, He 
divides the whole area into nine botanical regions which are deter- 
mined by the number of species of the ten largest Natural Orders in 
each region. As I shall very often, in the following, compare the 
Flora of Bombay with the vegetation of other areas, I consider it 
necessary to acquaint, the reader with Hooker's botanical divisions. 
The nine regions are — 

1. The Eastern Himalayas, extending from Sikkim to the Mishrai 
mountains in Upper Assam. 

2. The Western Hiinaluyas, extending from Kumaun to Chitral. 

& The Indus Plain, including the Pun jab, Sind, and Rajpntana, 

west of the Aravalli range and Jumna river, Cutoh, and 
Northern Gujarat. 

4. The Gangetic Plain, from the Arnvalli hills and Jumna river 
to Bengal, the Sundnrbans, the plains of Assam and Sylhet, and 
the low country of Orissa north of the Malmnadi river. 

o. Malabar in a very extended sense — the humid belt of hilly or 
mountainous country extending along the western side of 
the Peninsula from Southern Gujarat, the southern half of 
Kathiawar, the Konkan, Kanara, Malabar proper, Cochin, 
Travanoore, and the Laccadive Islands. 

6. The Deccan in a broad sense ; that is, the whole comparatively 
dry elevated table-land of the Peninsula east of Malabar and 
south of the Gangetic and Indus Plains, together, with, as a sub- 
region, the low-lying strip of coast land extending from Orissa 
to Tinnevelly, known as the Coromandel Coast. 

7. Ceylon and the Maidive Islands. 

8. Bnrma, bounded on the N. and N.-E. by the flanking moun- 
tains to the south of the Assam valley and China, on the east by 
China and Siam, on the west by Bengal and the Indian Ocean, 
and on the south by the State of Khedah iti the Malay Peninsula. 
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The Malay Peninsula, from Khedah to Singapore, including 
the British Protected States in this Peninsula. The British 
Provinces proper am Wellesley, the Island of Penang, 
Malacca, and Singapore. 1 

A glance at the map of India shows at once that the Bombay 
Presidency belongs to three of these botanical regions : Sind, 
Cutoh, Northern Gujarat to the Indus Plain region, Khaudesh, the 
Konkan, and Kanara to the Malabar region, and the rest to the 
Deccan region. We should, accordingly, expect the Bombay Flora 
to be u very rich one, the more so, because the geographical and 
climatic features of the Presidency show a great variety. But, not- 
withstanding the extent of the Bombay Presidency, its diversified 
surface, and its variations in climate and soil, it is impossible to 
characterise its flora as a rich one, I am oven tempted to cull it, 
poor. The total number of species of indigenous flowering plants is 
about 2,530. 2 It is estimated that the Eastern Himalayan region 
contains about 4,000 species, the Western Himalayan about the same 
number ; the Ceylon region, which is very small compared with the 
Bombay Presidency, contains 2,800 species, the Burmese 4,500, and 
the Malayan about (5,000. 

The 2,530 species of our Presidency are comprised in 142 Orders 3 
no doubt, a great number, if we consider that the whole Flora of 
British India, approaching 17,000 species, belongs to 17fi Orders. 
But we must not forget that 42 out of 142 Orders contain one genus 
only, and 22 Orders not more than two. Of the former 20 Orders 
contain only one species ; Magnoliacew , Fapaveracvw, Fumariacece , 

1 Taken from the Imperial Omattoer ot India, Vol. I,p. 108. 

3 This and other numbers regarding the Bombay Flora hate boon gathered from the 
following sources 

Cooke, Flora of the Presidency of Bombay, VoL X, Vol. U, Part 1, 2, 8. 

W, A, Talbot, Systematic liet of the Tree#, Shrubs, and Woody Climber* of the Bombay 
Presidency, 

G. M, Woodrow, Catalogue of the Flora of Western India (In the Journal of the Bombay 
Natural History Society, Vole, XT, XII, XIII). 

4. O . Hooker, Klvra of British Indie, Vola. I— VII. 

Besides, the Herbaria of the Bombay Natural History Society, of Ht, Xavier's College, 
and of the Science College in Poona have been consulted. 

X follow, for practical reasons, the system of Bentham and Hooker, proposed in their 
Genera FUnUrum, which has remained the standard one in Britain, though on the Continent 
it has long been superseded by the more natural system exposed by Bugler in u Die Natttr • 
lichen PflansenfamlHen.’' 
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A ncisi rocladacew , Chailletiacece, Iliwea? y Sahiacrat, X<i*r>fra<jiacea', 
Halo rag i dare m , Paxzijloravece, J)atiseaeea! y Araliacete, Hydrophylla- 
eeoi, lllecehracece, Thymelataee<K y ElataynacecP , /ialanophorareo', 
( 1 eratophyllaceas , Xyrida^ w, Flagellar iamr . . 

The dominant Orders are the following : — 


Order. 

Species. 

Percent- 
age of 
total. 

Order. Species. 

i 

Percent- 
age of 
total. 

Leguminos® 

! 

. 284 | 

11 ‘2 

Convolvulacero 03 1 

2*3 

Gramme® 

J 248 ; 

; i 

0*5 

Labiat® 1 37 

2*2 

Aeanthace® 

• : UW ! 

4*3 

Asolepiadaoe© ... f>l 

2*0 

Composite 

. 104 ! 

4*1 

Scropbulariace® ... 31 

2*0 

Euphorbiace® 

j TOO 

:i-o 

Urticace© 43 

1*7 

Cyperace® 

Oft 

3*0 

Tiliaco® 34 

1*3 

Rubiace® 

.; ho 

:m 

Bornginace© 33 

J-3 

Orchidace® ... 

J 72 

* j 

2*8 

Commelinace© ... 33 ! 

1*3 

Malvace© 

' 67 j 

2-0 

i 

t 



The first eleven Orders make up just one-half* of the flora, whereas 
the other half is comprised in 131 Orders* 

For the purpose of getting a clearer insight iuto the relations 
of our flora to those of other parts of India, I shall add a list of the 
10 dominant orders of the different botanical regions (of. Hooker) : 

Bombay Presidency. Deccan and Mulabar Region. Ceylon Region. 

Leguminos®. Gramme®. Gramme®. 

Gramme®. Leguminos®. Leguimnos®. 

Acanthoce®. Acanthace®. Orchidace® 

Composites. Orchidace®. Cyperace®. 

Eupborbiftce®. Cyperace®. Rubiace®. 

Cyperace®. Euphorbiace®. Euphorbiace®. 

Rubiace®. Rubiaco®. Acanthaco®, 

Orchidace®. Composite, Oompoait®. 

Malvaoe®. Labi&t®, Urticace®. 

Oonvolvulace®. Asolepiadace®. Melaatomaoe®. 




bum J9 * » rnrM*x jftfcn 


> ' wm* 
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Indus- Plain Region. 

Gangetic Plain Region. 

! Western Himalayan Region, 

Gramme®. 

Gramme®. 

1 ( rramine®. 

LogiunmofWB. j 

Leguminoefu. 

| Composite 

Composite* 

Cyperace®. 

! Leguminos®. 

Cyperace®. 

j Composit®. 

Cyperace®. 

Bcruphulariacc®. 

I Scrophulariace®. 

1 Labiata*. 

Labia tie. 

Malvace®, 

Ranunculace®. 

Boraginace®. 

A can th ace a;. 

Orchidace®. 

Malvaceae. 

Euphorbiace®. 

Crucifer®. 

Euphorbiace®. 

Convolvuli* ce®. 

1 Rosace®. 

Convolvnlaco®. 

Labiat®. 

1 Kerophulamce®. 


fcastern Himalayan Region. * 

Burmese Region. 

Malayan Peninsula Region 

( )rehidaee®. 

Orchidace®, j 

Orchidace®. 

Gramme®. 

LegummoHaj. ! 

Leguminos®. 

Ijeguminosa*. ( 

Gramme®. 1 

Euphorbiace®. 

Composit®. j 

Rubiaco®. 

Ru biace®. 

Cyperaoeaj. 

Euphorbiace®. 

Anonace®. 

Crticace®. 

Aninthaceie. 

Uramine®. 

Scroph uiari&ce®. 

Cyperace®. 

Scitaminace®. 

Rooacc®. 

Urticoco®. j 

Melaalomace®. 

Ru biace®. 

Composite. i 

Cyperace®. 

Euphorbiace®. 

Seifcaminaeem. , j 

Urticacc®. 

Plate A gives the same relations graphically. 

It shows only tin 


relative position of the ten dominant orders of the Bombay Presidency 
in the different botanical regions of British India, < . </., the Legu- 
minosm take the first place in the Bombay Presidency, and the third 
in the Eastern and Western Himalaya ; the Orchidaceas occupy the 8th 
jKmition in the Bombay Presidency, but are not to he found amongst 
the 10 dominant orders of the Indus and Gangetic Plain regions, 
etc* A dotted line indicates that the given dominant order of Bom- 
bay is not amojigst the 10 dominant orders of the respective region. 

The proportion of Monocotyledons to Dicotyledons is 1 : 3*2, 
whereas the whole Indian Flora shows the proportion 1 : 2*3. The 
Dicotyledons comprise 115 orders with 773 genera and 1,934 species ; 
the Monocotyledons 26 orders with 195 genera ami 594 species, and 
the irymnospermoti only X order with 2 genera and 2 species, 
a 
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More striking still is the proportion of genera to species. In the 
whole of British India it is 1: 7, and in the Bombay Presidency 
1 : 2*6* This difference is due to the fact that of the 1170 genera of 
the Bombay Flora there are not less than 592 genera with only one 
species* On the whole, the various genera are poorly represented 
with regard to the number of their species* There are only 10 genera 
with more than 20 species, and the number does not rise higher 
than 35. The dominant genera are the following (to which are 
appended, in brackets, the number of species) : — Andropogon (35), 
Crotalaria (32), Panicum (30), Cyperus (28), Tndigofera (21), IJahe- 
naria (24), Hibiscus (23), Vitis (22), Ipomwa (21 ), Euphorbia (21), 
Ficus (18), Greioia (17), Impatiem (16), Cassia (16), Acacia 
Leucas (16). 

A comparison of the orders with regard to the number of genera 
gives us the following list ; — Leauminosw (82 general, Gr ami new (74), 
Composite 1 52), Evphorhiaceat (37), Acanthacem (36), Ruhiacew (34), 
Scrophulariacect} (26), Orchidarew (26), Asclepiadacece (25), Labial a> 
(21), Canvolrulaceos ( 18), Urticaceai (18), Apocynaccw(ll), Cyperacea *, 
(17), Malvaceae, (16), Hutaccce (16), Meliacem (16), 

Of the natural orders and genera not one is peculiar to the Bom- 
bay Presidency, and the endemic species are comparatively very few* 
The following 1 seem to be endemic, though I feel not quite sure 
about each and every one, the floristic literature of the Western India 
libraries being exceedingly poor : — Flaconrtia latifolia, F* montan a, 
Abutilou r anode i, Woodr., A. cornu turn, Pavania ceratocarpa, Go ssy- 
pium stocks it, Impaiiem stocksii , /. dalzellii , /. pulcherrima, C ro ta- 
lar ia pro strata. Indigofer a Dalzellii , Smithia purpurea , Spatholohn# 
purpvremy Canavalia stocksii , Dolichos bracteatus , Fleming iu. inberosa , 
Ammannia J loribnnda , Dicoe los per mum ritchiei , Peucedamim grande , 
IHplospora apiocarpa , IK spheerocarpa , Psychotria Jlavida , P. 
canarensis , P. octosulcata , C yathocline lutea , Blnmea helangeriana , 
malcolmii , Nanothamnus serkevs, Senecio dalzellii , Jasminum flexile, 
Ellertonia rheedei, Ervatamia heyneana, Beaumontia jerdornana , 
Sarcostemma stocksii , Hoy a retusa, Oianthus urceolatus , Frerea indka , 
Cafuroora concanensis, Paracaryum malabarkutn , P, lamberlinum, 
Serkostoma pan ci forum, Utricular ia albo-cwrulea, U, arcuata , 
Blepharis asperrima, Strolnlanthes xesstlis, var ritchiei , #* heyneanus , 


J The nomenclature here adopted is that Inld down in Booker's Flora of British India. 
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S. scrohimlatus, 8. warreensis, 8. perfoliatus, 8. imocephalus y Cala- 
canthus dalzelliana , N eur acanthus spfuvrostackyvsy Asystasia rhlacea , 
A.lawiana y Nepeta hombaiemh , hit sea stocksii, L. wightiana, Loran- 
thus wall ichi anus, /,. obtusatvs, L. stocisii, L. clast icus, L. lageniferns , 
fv. trigonus , Phyllanthus scabrifolivs , Glochidion AlijU/cum, Cycle*- 
xttmon confetti floras, Jatropha nana , Ad+nochlana indica, Trewia 
polycarpa , Mallotus stenanthus, Mallotus latcit, IJotnonoia retusa, 
Habenaria suaveolens , //. flare scats, Curcuma dec i pirns, Konnp- 
feria scaposa^ ITedychium coronarium y Atnomum microstephannm , 
Zingiber nimmonii , Z. cernunm, Z. macro st achy nm, Musa superba, 
Crinum hrachynema, C. woodrow ti, Pancratium parvnm , Dhscorea 

jacqucmontii, Asparagus dumosns , -4. jacquemontii, Chlorophyt inn 
g tan cam , Dipcadi minor , 7^. eoncanense, IK unicolor , lphiyvnia 
pallida , /l neilcma versicolor , Cyanotis vivipara , -1 riser ma can - 
datum , Typhonium bnlbiferum , Theriphonum d ah Alii y Am ocp lot- 
phallus commutatus , Eriomulon odoratum y E. lanceolatnm , E. 
stcUulatum ( ? ) y E. dalzellii , /?. cuspulatum, Fimbristylis digit at a, 
Sileria stoclsiana , l sac hue l i shorn, T. rlegans. ArundineUa pygmea , /I. 
gigauiea, Polytoca coolii ) IHmeria icoodrotcii, I tehee mum diplopogon, 

T. Us boa*, /. spathiflorvm , Arthra.ron inermis, A. jubatus , Holt- 
hadlia dive rye ns, R. talhoti, Andropogon compressus, A. woodroicii, 
A. con cant' ns is, A. t nsiformis, A. odoratus, A. armatus , Woodnuria 
diandra , Trtpogon pauperculus. 

The Flora of the Bombay Presidency, therefore, contains only 127 
endemic species, of which 55 are Monocotyledons and 72 Dicoty- 
ledons. It is more than probable that Home of these will be found 
not to be eudemio when the vegetation of Africa and the Malay 
Peninsula, and especially that of the neighbouring territories, will 
have been explored in greater detail. 

With regard to itg biology, the Flora of the Presidency is 
characterised by the preponderance of perennial plants as compared 
with the annual and biennial ones. Out of 2,300 l species 1,700 are 
perennial and i>00 annual, the latter including a 9mail number of 
biennials* Hence, roughly speaking, the perennials make up ^ of 
the whole flora. Of these 430 are trees, 520 shrubs, 160 under- 
shrubs, and 500 herbs. 

1 With regard to a good many specie* it it act ascertained m yet whether they are 
annual or perennial. 
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It is evident that a sharp demarcation between trees and shrubs 
cannot be made, as all kinds of intermediate forms exist Similarly, 
between shrubs, undershrubs, and herbs there occur mauy inter- 
mediate forms, and the above numbers will, therefore, always be 
slightly modified according to the observer’s opinion. 

In our perennial herbs, which live for several or many years and 
usually flower every year, the vegetative period is generally inter- 
rupted by the dry season, the aerial parts of the plant as a rule 
dying down. A storage of reserves enables the plant to recommence 
its growth upon the return of the rainy season and very often 
already towards the end of the dry season. This storage is usually 
made below ground where it is well protected, but may also be in the 
leaves. The part in which storage is contained is more or less 
swollen, and if it includes a bud, it is nearly always made to subserve 
the process of vegetative reproduction. In many of our perennials the 
original plant does not re-appear in the second season, but in its 
place arise a number of new plants formed from it by vegetative 
methods. 

We have first the case of plants which store reserves in underground 
creeping stems or rhizomes, which are usually thickened and have 
their leaves reduced to scales. The flora of the Presidency furnishes 
many examples belonging to the Betj<miace<e f Convolvulacew^ Zingi~ 
heracece, Musacea 5, Amaryllidaen ce. Rhizomes often branch extensive- 
ly, and as the older parts decay the branches are set free, and thus 
vegetative multiplication is brought about, e.g., in Mum , Itiafttorem, 
Cyperctcete. In other cases the rhizome instead of creeping horizon- 
tally stands more or less eTect and resembles a tuber ; in such oases it 
is usually termed a root-stock an, in Phrynum {Mar ante w > 
Hypoxix and Curcnligo (Amaryllidacea?) t and in Tamacem. Crinvm 
and Pancratium have got a bulbous root-stock and some Liliacem 
a tuberous one. Creeping root-stocks are very common in our speoies 
of A$paragv* y in the Pontederiurece, Aroidacea, and Naiadaceas. 

Another type of shoot, the eorm, is seen in Jphigema , where the 
lower part of the stem is swollen out into a more or less spherical 
shape to contain reserve materials. Tubers, which may be of stem 
or root nature, are found in some of the Liliacece, CommeUnacm^ 
Araidacem, CaMvlvulacem, and especially in Dioswriaeew, where the 
tubers show different morphological nature in different species. Our 
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Orchidaeem are either terrestrial tuberous-rooted herbs with an annual 
herbaceous stem, or they are epiphytes with perennial stems or 
branches which, sometimes, get variously thickened and form pseudo- 
bulbs. Each year one pseudo-bulb is usually formed. It contains water 
and other reserve material and enables those plants that drop their 
leaves during the dry season to hibernate till new assimilating organs 
are formed. The Crasmlacew have fleshy leaves closely packed to- 
gether which serve the same end. 

The phanerogamic water-plants are poorly represented in our Flora. 
If we make a distinction between floating plants that spread their 
leaves on the surface of the water and submerged plants that raise 
only the flowers above the surface, we find the following species 
belonging to the first class : Nymphos a lotus , N stellata , Nasturtium 
officinale, Neptunia oleracea , Limnanthemum mdicurn , L. crist atom , 
L. parvifolium, L. aurantiacum , Limnopkila polyslachya, Utricvlaria 
stellar is, V . txoleta , Pistia si rat hies , Lamm ijibba, L. polyrrhiza, 
Wolffia arrhiza, Sagittaria sag itti folia, Wismria triandra, Cy perns 
cephalotus, Chamwraphis spinescens, Bygrorhiza aristata . Of sub- 
merged flowering plants the following are known : Ceratophytlum 
demersmn, Myriophyllnm intermedium , Limnophituracemnsa, l tricvla- 
ria flexuosa, V \ ecerulea , Lawia zeylantca, Griffithelia hookeriana, 
Uydrobryum lichenoides, Hydrilla verticillata, Lagarosiphon roxlntr - 
ghii, Valluneria spiralis, Blyxa roxburghii, B. echinosperma , B. talboti, 
Otielia alis monies, Aponogeton monostachyum, Potamogeton indicnm, 
P. perfoliatvs, P. crispus, P. pect hiatus, Rupp i a ro stellata, Zanmchd* 
lia palustris , Naias minor, Eriocaulon capUlvs-naiadi*. 

Of marsh-plants plants which grow exclusively in real marshes, 
in stagnant or slowly flowing waters, where they are rooting in th# 
mud, hut raise their Vegetative and reproductive parts above the 
water) I shall mention only the most common ones ; Nelnmlnum spect- 
osun i, Jussive a repens, J . sujffrvticosa, Lvdwigia parvijlora, Ipomcaa 
agucUm, LimnophUa roxburghii, L. eon/erta , L. gratmima, L. sessi- 
fiora, L. grathloides, Typha iUphantina, T. angustata , Cryptoca - 
ryne retrospiralis, C\ spiralis, C, cognata, C. roxburghii, C. dalzellii, 
Lagmandta toxicaria, Ahsma wniforme, Lmnoj)hyton obtusifolmm, 
JSi Uomopsis lanceolata, Ertocaulon odoratum, E bretiscarpum, £ 
wigh&ianum, Heleocbloa dura, Adenostemma viscosa, Cyathochne 
lutea, Cmsulia axillaris, Spkenoclea zeylanica, Dopatrium junceum, 
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Ilytanthett hystopioidtt, 1. par in dor a, I, minima , T. rotund if olia, 
Uygrophila spin os a. 

The climbing plants are well represented in oar Flora, nearly \ of 
all the plants being climbers, 214 speoies are woody, and 186 herba- 
ceous, This biologically very peculiar group includes plants 
of 43 different Orders. The Menispermacecc, A ncistroclad arete , 
Malpighi ace cc, Cucurhitacea (invtarete, Dioscor races have only 
climbers as representatives in the Bombay Flora. The Orders whioh 
contain the greatest number of climbing plants are : Legumtnoste 
(with 68 species), ('onrolvulaceas (46), Asclepiadacete (40), 
Cncurhitaoecb (81), Vita? eat (22), Men ispermaceac (11), Apocynace<e 
(9), C elastracete (8), Oleacece (8). 

Of parasites, i.e., plants which draw the whole or part of their 
food materials from other plants by means of haustoria, the Bombay 
Flora contains 40 species. Only 10 species are total parasites thai 
take all their nourishment from the host : ASginetia tndica , Ckristi- 
tionia lawn, <\ cal car at a, Cistanche tnhulosa , Orohamht cernua 
ear, desertorutn, O. tvgyptiaca , C as ay t ha jilt form is , C a scut a reflcjra, 
C. hyalina , C, chive tuts, Balavophora tndica . The rest show all 
partial parasitism : Striga or obavch hides, Lor ant bus wallichiavus, Z. 
obtusatvs , L. scurrula , /✓. stocks ii , L. giblosus , L< elasttcus , L* ctwe- 
atus , L * longijlortn , I. trigonus, L. lagenifertts , L. capilellatv a, JU 
loniceroides , Kmcwt/i monoicum, V, orientate, V. vapitellatnm , T. 
angulaittm , P. articulatum , Santalum album. 

As to epiphytic plants (which grow clinging to other plants for 
support, but are not parasitic upon them, and are not usually attached 
to the soil) our Flora cannot be called rich. In no part of the 
Presidency do they impart a characteristic feature to the vegetation. 
Except jfiSschynanthv* perotteti , Argostemma vertmUatum , Zifoya 
ret us a, ffoya tcightii , Fagrcea oftovala, Peperomia wightiana , JFYcw* 
rumphii, Pathos scandens , Cyanotis vivipara, and perhaps a few 
others, all belong to the Orchidacece : Oberonia falconeri, 0 . 

O, platycavlon, Mhrostyhs rheedit* Liparis daizeUii, Dendrobium 
macraei , JD. microbulbon, D. chlorops, IK barbatidum^ D. herbaeeum, 
I), macrostaohyvm, D n creptdatum, 1). mabelm, Bulbophyllum n&gher- 
rente, Cirrhopetalum fimbrttUum, Trias siocfaii, Eria reticulata, 
E* lichenoru , E. ret hot a , E. daizetlh, E. mysorensis, Phajus dims, 

P. microchips, Josephia lanceolata, Cymbidtnm bicolor, Luma tereti~ 
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folia f L. tenuifoUa, 'Cotton ia mocrostaehya, B hynchostylis return, 
JEridei maculomm, A. crispum, A. radicotwn, A. odoratvm, Vanda 
parrijlora, V, roxbvrghii, Saceolabium maculatum. 

Of saprophytic plants, which grow upon deoaying organio matter 
and absorb the products of decay, only two speoios are known to me 
belonging to the Order Burmanniaeece : Burmannia rosiest it and 
Burmannia putsilla. 

Tho class of insectivorous plants whioh obtain more or less nourish- 
ment from the dead bodies of small animals captured by means of a 
special apparatus, lias also a few representatives in the Bombay Flora. 
Drosera burmamii and l). indica have glandular hairs secreting 
a sticky fluid io which insects, mistaking it for honey, adhere. The 
greater part of the animal substance is dissolved by means of a 
digestive fluid secreted by the plant. To the other group, the so- 
called “ eel-trap ” plants, which are furnished with bladder-like 
appendages for the capture and digestion of small insects, the follow- 
ing species belong : Utricularia stellar it, V. Jlrxuosa, U. exoleta, 
U. albo-coervlea, V . arena! a, U. a finis, V. roerulra , l. rrtimlala, l\ 
nhea, U. striatida. 

These are a few statistical notes whioh are intended to convoy a 
more distinct idea of the Flora of the Bombay Presidency than the 
mere enumeration and description of (he different plants are apt to 
give. The ooinpletion of Cooke's Flora and further discoveries of 
new species will slightly modify the numbers as given above, but 
they will not ohange tho main features whioh they express. 
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PvitALID,*. 

(I A l.L EK1 AN M, 

HYDKOCAMPINAS. 

p. 120. Genu». Mixophila insert G Angela. Wlk., xxix, p. 815 (1804). which 
has precedence. 

4031. Mixophila Renat usa t.rs insert (»yn.) Gargela subpurtlla, Wlk., xxix, 
p. 815 (1804). 

40335. Ebistena omoostigmalis, Hmpsu., A. M.N. H.(7). xviii, p.389 (1900). 

Hind femora of male short with fringe of long hair behind ; hindwing with 
the termen excised at discal fold, then lobed. 

Head, thorax and abdomen yellow mixed with white ; palpi blackish at tips ; 
fore femora and tibia) above blackish ; the fringe of hair on lnnd femora of male 
black and whitish. Forewing orange ; a white fascia below the cell extending 
just into its lower part and at base to vein 1, at extremity expanding to the post- 
medial band and to abovo inner margin near torn us ; a black spot on costa above 
end of cell ; a slightly incurved white band from costa beyond middle, to above 
tornus slightly defined on inner side by fuscous except towards costa ; a white 
subterminal band defined by a fuscous line on inner side and a fine black line on* 
outer, meeting the postmedial band above tornus ; a fine black terminal line ex- 
panding into a spot at apex ; cilia brownish white. Hind wing oransre ; an 
oblique white medial band from just beyond end of cell to just above middle of 
inner margin, defined by blackish lines on each side ; a fine black terminal Hue 
interrupted by three small black spots between veins 5 and 2, the uppermost 
spot with a small white spot on inner side, the line very fine and double towards 
apex with a small white innule on its inner side at apex ; cilia white with a fus- 
cous line near base from vein 5 to tornus. 

Habitat, — Andamans. Exp. 20 mill. 

46455. NffciWLA Lit an AMS, Wik., xviii, 706 (1858). 

Eudotrieha et&nialie, Warn, A. M. N, H. (0), viii, p* 68 (1891). 

Head, thorax and abdomen ochreous yellow mixed with fuscous ; antenn® * 
yellow ringed with black, fore wing yellow suffused and irrorated with fuscous 
leaving the costa and termen yellower ijjpil* black stria from basal part of 
costa ; an indistinct antemedial line <? by yellowish on inner Side, incurved 
below median nervure ; a yellow disooidal lunate ; four semicircular ysMow 
spots defined by black on terminal half of costa ; a fine yellow subterminal line 
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slightly defined by fuscous on outer Aide, angled outwards below costa thgtt 
curved ; a fine black terminal line ; cilia whitish with black line near base and 
black tips. Hindwing fulvous yellow suffused and irrorated with fuscous ; 
traces of a yellowish antemedial line and of a sinuous postmedial line ; a fine 
blaok terminal line ; cilia whitish with black line near base and fuscous line near 
tips, Underside of fore wing with minutely waved subtormiual line curved from 
costa to vein 3, then strongly incurved ; hindwing with whitish discoidal lunule 
and sinuous whitish postmedial line* 

//aMa/.—A^AM, Khasis ; Borneo, Sarawak. Eacp. 20 mill. 

4358a. Ambia cyanmlia insert Ambia cauiul&ata, Hmpsn., IU, Hefc. B, M., 
ix, p. 1 7B, pi. 174, p. 29 (1893), which has priority. 

4070, a. Omoostiojca mbi.anotams, A. M. N. H. (7), xviii, p. 433 (1903). 

Head, thorax and abdomen whitish mixed with orange ; fore femora and 
tibw tinged with fuscous. Forewing whitish suffused with orange especially on 
costal and terminal areas , a blaok spot on middle of costa with traces of an 
oblique orange line from it towards inner margin ; a rounded orange discoidal 
spot ; a sinuous whitish postmedial line slightly defined by orange on inner side, 
followed by an orange band with fine black line on its outer edge, then an 
orange terminal band ; a terminal senes of slight black points ; cilia whitish 
tinged with yellow. Hindwing with the basal area whitish ; a blackish medial 
line not reaching costa or inner margin , the terminal half orange ; a subtermi- 
nal whitish band between veins 5 and 1 defined on inner Side by a sinuous fus^ 
eons hue and on outer by a blackish line ; a fine fuscous terminal line with three 
small black spots at mobile; cilia white with a fine fuscous hue through 
them. 

Habitat.— Ceylon, Maskeliya, Pundaloya, Exp. 18-20 mill. 

4373a. Oi ioostigma Arjouus, Hmpsn*, A. M. N. H. (7). xvm, p. 463 
(1903). (Plate E., t Uk) 

9* Head and thorax pale brown ; abdomen brown mixed with blaok and 
banded with white, the ventral surface white* Farewing pale brown suffused 
in parts w«$h blackish ; an oblique orange wedge-shaped patch beyond the cell 
from vein 7 to 2 defined on each side by fuscous Hues ; a curved white sub- 
termiual band bent Inwards above iuner margin, defined on inner side by black- 
ish suffusion from costa t m apex of the wedge-shaped patoh and on outer by a 
. black line followed by an orange terminal band; a fine black teimbiaj line ; 
cilia Whitish with a fuscous fine through them. Hind wing with the base black 

followed by a broad White band, then a broad black band, then a white band 
expanding somewhat at middle and defined on outer side by a fuscous line ; a 
terminal orange band and fine blaok terminal line ; cilia grey with black spots 
divided by fine white streaks at the Medial lobe, 

Habttat.-~Q mow* Udagama. Exp. 14 milt 

4681m Olioostjoma AtrnovotfcTA&w, BLmpwu, A* M. N. H. (7), xviii, p. 466 

White ; abdomen tinged with oohreous towards extremity. Forewirg slightly 
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irroratod with brown ; a medial yellow patch on inner area ; a medial black 
point on costa with fuscous line from it to inner margin where it meets an 
oblique postmedial line ; a fuscous -edged orange disooidal lunule ; a subtermi- 
nal rather wedge-shaped orange band hardly reaching inner margin ; a terminal 
orange hand with black line on its inner edge ; a series of black points on termon 
and apical spot. Hindwing with oblique antemedlal brownish liand ; the 
terminal area orange with curved black line on its inner edge and two fine 
terminal lines interrupted at middle by two black points on the lobe. 

Habitat,— Bhutan : Mapkas, Palni Hills, Kodikanal. Exp, 18 mill. 

Subsp. 1. Fore Wing with the postmedial line straighter : hind wing with the 
sub. basal band yellow with black line on outer edge. Habitat.— Java, Arjnno. 

46815. Ouoostioma aldifuhoalis, Hmpnn., A. M. N. H. (7), xviii, p. 466 
(1906). 

£. Head, thorax and abdomen orange ; palpi with fuscous patch on 2nd 
joint above ; base of proboscis and frons fuscous : abdomen whitish below. 
Fore wing orange ; the base of costa irrorated with fuscous ; a whitish fascia 
irrorated with fuscous in and below cell , a black spot with some whitish on 
inner side on costa above end of cell ; an incurved fuscous lino with white band 
on its outer side from below costa beyond middle to above inner margin near 
tornus where it is met by an obliquely curved fuscous line from lower angle of 
cell forming a triangular mark filled in with whitish iirorated with fuscous : a 
curved white subterrainal band defined by a fuscous line on inner side and a 
fine black line on outer side meeting the postmedial band above tornus ; a fine 
black terminal line expanding into a black spot at apex ; cilia brownish white 
with a fuscous line near base. Hindwiug orange ; an obliquely curved whito 
medial band defined on each side by fuscous lines from just below costa to above 
inner margin ; a fine black line just before termen slightly incurved at sub- 
median fold ; a black terminal line interrupted by three small lunulate black 
spots between veins 5 and 2 ; a little brownish white inside the subterminal 
line at apex ; cilia brownish white with a slight fuscous line near base. Under- 
side of forewing suffused with fuscous except terminal area. 

Habitat'— Assam, Khasis. Exp. 22 mill. 

Beet. Il.-^Comafcira). Abdomen of male with the anal segment short. 

4708a. Tatobotvs biannulalis, Wlk, xxxiv, 1439 (1866). 

Conetura picroqramma, Meyr. Trans. Ent. Soc., 1886, p. 226, 

HedyUpta gumella, Moore, Lep, Atk., p. 208 (1888). 

Orange-yellow ; palpi whitish at base, fuscous at tips ; thorax tinged with 
fuscous ; abdomen with the ventral surface whitish. Forewiug with the costal 
and terminal areas tinged with fuscous ; a small black spot at middle of cell and 
oblique bar on each side of discooellulars ; postmedial line minutely dentate, 
exourved from costa to vein 2, then retracted to below angle of cel] ; a black 
terminal line ; cilia with a fuscous line through them. Hind wing with small 
fuscous disooidal annulus ; postmedial line minutely dentate, exourved between 
veins 6 and 2 ; a black terminal line and black line through the cilia. 
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Habitat.— Ceylon ; Burma, Rangoon ; Borneo ; Bula , New Hebrides, Fiji. 
Exp. 20 mill. 

4720a. Luma slavimaiiuinaub, Hmpsn., A. M. N. H. (7), xix, p. 2 

omi 

Hoad and thorax orange-yellow ; palpi with the 2nd joint black above; 
abdomen fuscous, the extremity and ventral surface yellow. Forewing fuscous 
brown with a purplish glow ; the bane orange-yellow ; an orange-yellow terminal 
band expanding widely to costa, the outer edge of brown area being strongly 
curved. Hindwing fuscous brown with a slight purplish gloss ; an orange-yellow 
terminal baud expanding slightly to costa. 

Habitat . — Ceylon, Maskebya. Exp. $ 28, 9 38 mill. 

4744. PilettiGtra coUngen* insert Piletocera chryaorycta, Meyr. Trans. 
Ent. 8oc. 1884, p. 320, which has priority, 

Habitat.— Japan: W. China; Sjkhim; Assam; Ceylon; Burma; Borneo; New 
Guinea, St. Aiguan; Queensland; New South Walks, 

p.238. The genus Cam ptomahtyx was described by Warren, A. M. N. H., 
(0), ix, p. 439 (1892). 

Hoopariana:, 

47526. MrunACiLoasA niiaTiCTAUs, tx. sp. 

9. Head and thorax grey- white slightly mixed with cupreous brown; 
palpi with black band on each joint ; antennas brown slightly mixed with white; 
tarsi banded black and white ; abdomen white dorsally suffused with fuscous. 
Forewiug white slightly irrorated with brown ; subbaaal blackish spots below 
costa and cell followed by a faint diffused erect lino ; a narrow erect antemedial 
black-brown band ; a small round black-brown spot in middle of cell with 
another below it in submedian fold ; reniform defined by brown, rather quadrate 
and concave on inner side, with black striga in centre and brown mark above 
it on costa; poatmedial line brown, exourved from costa to vein 6, then 
obliquely incurved and with brown spot at inner margin, a wedge-shaped brown 
patch beyond it from costa to disc&l fold and another from vein 4 to inner 
margin connected by a slight punctiform line ; a punctiform subterminal line 
expanding into a spot in discal fold ; a punctiform brown terminal lino. Hind- 
wing grey-white, the terminal area suffused with brown. * 

Habitat.*— Ceylon, Ma^celiya (Alston). Exp. 14 milL Type in B. M. 

4754 a, Boopaeia AUMPCSijUS, Hmpsn., A. M. N. H, (7), xix, p. 24 
(1906). 

$ . Head, thorax and abdomen fuscous ; palpi white at base ; pectus and 
ventral surf toe Of abdomen white ; lege white and fuscous. Forewing fuscous 
sparsely irrorated with white ; antemedial line white, oblique from costa to 
nabmedian fold; an ill-defined dark discoid*! spot; postmedia! line white, 
obtusely angled at vein 6 ; large white patches on termon at apex, discal and 
tdbmedian folds connected by the white terminal line. Hindering greyish 
fuscous with a fine pale line at base of cilia. 

Habitat — Ceylon ; Bogowaatalawa, Masketiya* Exp. 16 mill* 
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Yvhavstikm* 

4765a. Sufetula nitidalis, n. sp. (Plate E., f. 16.) 

9 . Head yellowish with black streak on vertex: ; palpi yellowish white m 
front, black behind ; maxillary palpi black with yellowish ring at middle and 
yellowish tips; anfcenn® blackish; thorax black-brown, the tibi« and tarsi 
whitish ; abdomen fuscous, the base greyish, the 2nd segment with whitish 
segmental Hue. Forowing fuscous brown with a cupreous gloss; a small black 
disooidal spot ; some white points on apical half of costa ; a slight whitish, 
minutely waved subterminal line, oblique from costa to vein 6, then inwardly 
oblique. Hindwing fuscous brown with a slight cupreous gloss, the basal half 
rather greyer with dark irroration ; a black disooidal point ; a white postmedial 
line with somo black suffusion on its inner edge, slightly excurved from costa 
to submedian fold, then waved, incurved and retracted below vein 1 ; a slight 
dark terminal line ; cUia grey at base followed by a black line, the tips whitish ; 
the underside greyer with dark irroration, a black disooidal lunule. 

Habitat . — Ceylon, ITva (de Mowbray). Exp. 20 mill. Type in B. M, 

4766. Massepha ABHOLUTAfiis, insert Ma$$epha marginalia, Swinh., A.M.N.H. 
(7), xvii, p. 287 (1206), a variety with the terminal area of forewing and apex 
of hind wing blackish. 

4775a. Pycnarmon fglcuraus, Swinh., A. M. N. H. (7), viii, p, 185 (1201) 

9 , Head and thorax white ; tegul® and patagia with fuscous brown fascia;, 
the latter orange yellow at tips ; fore tibi® with black band ; abdomen orange, 
with white segmental lines, the anal tuft black except at Ups. Forewing pale 
orange -yellow ; a subbasal black atriga from costa ; two straight autemedial lines, 
the outer expanding into a spot in cell ; a medial line from vein 2 to inner 
margin ; an oblique elliptical discoidal spot ; postmedial line excurved from 
costa to vein 2, then retracted to the discoidal spot ; a curved subterminal line ; 
a terminal line ; cilia whitish with a fuscous line through them. Hindwing pale 
orange-yellow ; an oblique black line from costa before middle to above tornus : 
postmedial line oblique from costa to vein 2, then retracted to lower angle of 
cell ; a curved subterminal line from costa to submedian fold ; a terminal line; 
cilia white with a black line through them. 

Habitat , — Bu km a, Rangoon. Exp, 20 mill. 

4784a. Eeuimena stiotalis, n. sp. (Plate E., f, 25.) 

£. Head and thorax ochreou? slightly tinged with brown ; fore tibi® 
fuscous above ; abdomen ochreous with diffused fuscous dorsal bands on 
medial segments. Forewing ochreous, thinly scaled ; an oblique fuscous 
subbasal line ; a diffused fuscous autemedial erect line ; a fuscous discoidal 
spot ; a postmedial series of fuscous spots, the spot below costa displaced 
inwards, and those between veins 5*5 displaced outwards near tenuen which is 
tinged with fuscous. Hindwing ochreous, thinly scaled ; a postmedial fus- 
cous rather maculate band bent outwards to near termen between veins 5*8* 
the termen with a fuscous line towards apex and tinged with fuscous 
towards tornus. 
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Ckylon, Kandy (Mackwood). Exp* 18 mill. Type in B. M. 

47846* Rkhimkna hypostictauh, n. sp. (Plate E., L 14). 

Pale whitish brown or greyish fuscous ; frons and vertex of head whiter ; 
palpi fuscous at sides ; peotus, legs and ventral surface of abdomen white* 
Forewing with the costal edge blackish ; traces of an antemedial line from cell 
to inner margin ; a black point in middle of cell and small prominent rather 
lunulate dieooidal spot ; poatmedial line formed of small somewhat dentate 
blaokish spots slightly oblique from costa to vein 3, then retracted to below 
end of oell and somewhat exourved again ; a terminal series of blackish striaa ; 
cilia fuscous with a fine pale line at base. Hindwing with the costal area white ; 
a slight discoidal spot : a somewhat dentate postmedia] line excurved between 
veins 5 and 2. Underside white ; both wings with black discoidal point, the 
postmedial line represented by series of black points. 

Habitat,— Ceylon , Gnlboda (Mackwood), Puttalam (Pole), Maskeliya 
(do Mowbray). Exp. 22-20 mill. Type in B. M. 

4784c. Rkhimena villalih. 8winh., A. M. N. H. (7), xvii, p, 287 (1906). 

9* Palo yellow ; wings thinly scaled. Fore wing with poatmedial black bar 
from below costa to vein 7 and another between veins 5 and 2 ; the apex* tinged 
with fuscous. Hindwing with obliquely curved poatmedial black bar between 
vein 5 and submedian fold and black apical patch. 

Habitat.— man*. Exp. 20 mill. 

4805* Paoyda discolor insert (syn.) Pagyda pulveruUnta, Swinh., A. M. N* 
H. (5), viii, p. 166 (1901). 

A variety with the antemedial line of forewings and the snbterminal line of 
both wings reduced to points. 

4829o. Synoamia oogalis, Swinh., A. M. N, H. (7), xvii, p, 288 (1906). 

Head, thorax and abdomen very pale yellow ; head tinged with brown, the 
palpi with fuscous ; tore tibiae with slight black band ; abdomen with paired 
sublateral black spots on terminal segment, followed by a white bar, the ana) 
tuft orange below. Forewing pale yellow ; the costal area broadly and termi- 
nal area beyond poatmedial line tinged with fuscous ; a black point in middle 
of coll and discoidal bar ; postmedial line excurved from costa to vein 2, then 
retracted to below angle of cell ; cilia with a fine pale line at base. Hindwing 
pale yellow, the terminal half tinged with fuscous ; a black discoidal point ; 
postmedial line interrupted between veins 3 and 2, then slightly retracted and 
oblique to above toruus ; a black terminal line ; cilia pale yellow with a fus- 
cous line through them. 

Habitat.— Amm t Khasis. Exp. 26 mill. 

4836. Bocchorir telphusali* insert (syn.) Becchori* fazanaU*, Swinh., 
AJK.N.H* (7), xvii, p. 208 (1906), a yellowish variety. 

4867a. JfcLOD&e biunkalis, n. up. (Plate E. } f. 44). 

9* Seed whitish and brown; palpi orange, brownish at tips; fcegulso 
fuscous with tufts of orange hair at sides ; patagia fuscous edged with orange ; 
thorn reddish orange ; pectus and legs grey, the fore eox®, femora and base 
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of tibia tinged with orange ; abdomen reddish orange with lateral series of 
black spots, a black bar at base of terminal segment* the anal tuft blackish, the 
ventral surface grey. Forewing fuscous ; the basal area orange to the 
oblique black antemedi&l line ; black spots in base and middle of cell and a 
black disooidal lunule ; a dark diffused curved postmedial line ; terminal area 
greyish. Hind wing fuscous, the base slightly tinged with orange ; a black 
disooidal spot ; traces of a diffused dark postmedial line ; the terminal area 
greyish, 

Haftitof. —C eylon, Wellawaya (Green). Exp. 38 mill. Type in B. M. 

4874. Nbvbina procopia insert (syn), Ev glyph it faltali #, Swinb., A* M. NT. B . 
(7), xvii, p. 290 (1906). 

Under Fhryganodks, insert Sarowelh Meyr. Trans. Ent. Soc. 

Type. 

1894, p. 481 nicoaUn. 

A ntetmodes, Swinh., A. M. N, H. (7), xvii, p. 291 (1906) radicatis . 

Hind tibia of male strongly curved at middle and fringed with short hair 
on outer side and long hair on inner, the inner spurs extremely long. 

4879a. Phkycjanodeh nicoams, Wlk., xvii, 700 (1859). Swinb. Cat. Het. 

Mu*. Oxon., ii. # pi. viii, f. 13. 

Saroxceli $ earlalis , Swinh. A. M. N. H. (7), xvii, p. 299 (1900). 

Fuscous brown ; palpi whitish in front ; fore tibia and tarsi whitish banded 
with black ; mid and hind tibia whitish ; abdomen with pair of blackish spots 
before the anal segments which is whitish, the ventral surface whitish. Fore, 
wing with curved blackish antemedial line ; a blackish disooidal bar ; postmedial 
line somewhat diffused, slightly bent outwards and dentate between veins 
6 and 3, then retracted to near angle of cell ; a whitish slightly waved terminal 
line. Hind wing with oblique blackish disooidal bar ; postmedial line oblique 
from oosta to vein 4, then retracted to lower angle of cell and oblique to tormm ; 
a whitish terminal line slightly waved at middle ; a fuscous line at base of 
cilia ; the underside with the inner area whitish, a small disooidal spot and 
curved punctiform postmedial line from oosta to vein 2. 

ffabitat.— Assam, Khasis ; Singapore ; Borneo ; So mbawa. Exp. 84 mill. 

4879ft, Phhvganodes origoalis, Wlk„ xvhi, 681 (1859). 

Omiodtt nigriiorijAa. Warr., A. M. N. H. (6), xvii, p. 132 (1896). 

Hind tibia of male tufted with hair, the mid and hind tarsi fringed with hair. 
Bufous ; palpi white at base ; pectus white in front : tarsi And ventral sur- 
face of abdomen whiter Forewing with obliquely curved brown antemedial 
line ; a disooidal bar ; postmedial line excurved from costa to vein 3, then 
retracted to below angle of cell ; a fine punctiform black terminal line ; cilia 
rufous at base with dark medial line and white tips with brown patch at 
middle. Hindwing with slight oblique disooidal bar ; postmedial line obliquely 
excurved from costa to vein 3, then retracted to near angle of cell and oblique 
to submedian fold where it terminates ; a fine dark terminal line ; cilia rufous 
at base, with dark medial line and white tips with brown patch at middle : the 
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underside with the inner and terminal areas tinged with greyish, a disccidal 
point and punctiform postmedial line incurved below vein 5. 

Habitat.— Nicobabs ; Borneo ; Celebes. Exp. 34 mill. 

4879c. Phryganodes floccclentamh, Hmpsn., P. Z. 8., 1889, p. 680, pi. 
60, f. 4. 

Hind tibiae of male with very thick fringe of black hair from medial spurs 
to extremity ; oosta of forewing with immense tuft of flooculent hair covered 
by large flattened scales on basal half below and somewhat excised at middle. 

Grey suffused with ochreous brown and fuscous ; fore tarsi white; abdomen 
with black rings on two penultimate segments. Forewing with the costa some- 
what more ochreous ; a black striga across base of cell ; a curved blackiHh 
antemedial line, a small black discoidal spot; a somewhat diffused blackish 
postmedial line, excurved and minutely waved to vein 2, then retracted to origin 
of vein 2, oblique to submedian fold and minutely waved to inner margin ; a 
terminal series of small fuscous lurvules ; cilia fuscous with a whitish line at 
base. Hind wing with blackish discoidal spot ; postmedial line blackish, 
oblique and minutely waved to vein 2, then retracted to lower angle of cell and 
oblique to above tornus ; a fuscous terminal line ; cilia fuscous with whitish 
line at base ; the underside whiter. 

Habitat , — Ghylon, Maskehya (Pole); Phlo Laut. Exp. 26-34 mill. 

4880a. Phryoanodes chbybaus, n. sp, (Plate E., f. 45.) 

Thorax with tufts of long yellowish hair from below base of fore wing 
and tufts of long fuscous hair from below base of hindwing. 

Orange yellow; shoulders with black spots ; fore tibia) with fuscous spots ; 
abdomen with dorsal fuscous spot on penultimate segment. Forewing with 
trabbaaal black spots below costa and on inner margin, a slightly curved 
antemedial band : small spot in middle of cell and large disooidal spot: a post- 
medial band excurved between veins 6 and 2, then bent inwards to below end of 
cell and sinuous to inner margin ; a terminal band broad at costa and narrowing 
to tornus. Hindwing with small discoidal spot ; a postmedial band excurved 
between veins 6 and 2, theu bent inwards to below end of cell and oblique to 
inner margin ; a terminal band, somewhat widening towards apex and obsolete 
towards tornus, 

Habitat.— Ceylon, Ohiya (F. H, Gosaage). Exp* 30 mill. Type in B, M, 

4887. Phryganooku obithonalis insert (syn.) Omiodet ov$*aH* f Bwinh., A, 
M.N.H. (7), xvii, 289 (1906). 

4888, a. Phryganodes RBADtcAUS, u*p. 

AttMnnoda radhali t, Bwinh., A, M. N. H. (7), xvii, p. 291 (1906) part nec, Wlk. 

Antennas of male with a tuft of hair on upperside of shaft about three«4tbs 
from base ; hind tibia short aud curved, the tibia and tarsus fringed with long 
hair above ; inner margin of hindwing fringed with long hair. 

Fuscous brown ; palpi in front, peotns and legs pale rufous ; abdomen with 
the ventral surface whitish. Fore wing with faint dark spot in middle of cell 
and disooidal luntxle ; traces of a diffused postmedial line, straight from costa 
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to vein 4, then incurved. Hindwing with traces of a diffused curved post- 
medial line; the under side greyish. 

Habitat.— Andamans ; Singapore. Exjk 36 mill. Type in B. M. 

4892a. Dichocrocib atkisectaup. n, sp. 

9* Orauge yellow ; palpi black above ; fore tibiao blackish at tips; abdomen 
with subdorsal black spots on 2nd segment. Fore wing with snbbasal black spot 
on inner margin; a strong antemedial black bar from costa ; a slight striga below 
origin of vein 2, a strong postmedial black bar from costa with traces of a line 
from it to vein 3 ; a spot just above inner margin towards torn us. Hindwing 
with slight black postmedial spots above vein 5 and below 2 and a slight spot 
below vein 2 just before termen. 

Habitat.— Andamans. Exp. 30 mill. Type in B. M. 

4907. DiCHOCRoefg mkcillauh insert (syn.) Dichacrocii rei*athi, Swinh., 
A. M. N. H. (7), xvii. p. 292 (1906). 

4919a. Nacolkia mlvosaus, Swinh., A. M. N. H. (7). xviii, p. 416 (1906). 

<}. Ochreons yellow ; palpi whitish, fuscous at tips ; prothorax tinged with 
brown; abdomen tinged with brown at extremity ; pectus, legs and ventral 
surface of abdomen white. Forewing with the costal and terminal areas suffus- 
ed with brown ; an oblique sinuous antemedial line ; a black {mint in middle 
of cell and disooidal bar ; postmedial line excurved from below costa to vein 3 ; 
bent inwards to below end of cell, then again excurved: cilia whitish with 
a slight brown line near base. Hindwing with blackish discoidai point ; post- 
medial line excurved between veins 6 and 2 ; a narrow brown terminal band ; 
cilia whitish with slight brown line near base. 

Habitat. — Assam, Khasis. Exp , 22 mill. 

4937a. Nacolkia tcmidicostalis, n. sp. (Plate E, f. 27.) 

Antennw of male rather dilated and curved at middle but without tuft of 
hair ; the claspers and genital tufts very large ; forewing with the basal half of 
costa clothed with rough black scales, then expanding into a alight lobe curved 
over below, the veins below it down curved. 

Oohreous white ; palpi, frons and shoulders black ; fore tibia; black, white 
at extremity, the tarsi with dark bauds ; anal tuft black and brown. Fore wing 
with the basal half of costal area clothed with rough black scales ; traces of a 
sub-basal line ; an indistinct waved antemedial line ; a slight discoidai lunule ; 
postmedial line indistinct, strongly excurved at middle, then retracted to below 
end of cell ; a terminal series of slight points. Hindwing with discoidai spot ; 
an indistinct minutely waved postmedial line strongly excurved at middle, then 
retracted to below end of cell ; a terminal series of black points. 

Habitat* — Mapkas, Bellary, Eamandrug, 3000' (Campbell). Exp. 20 mill. 
Type in B. M. 

4941a. Nacolkia fuscicilialib, n. sp. 

$• Head, thorax and abdomen pale brownish ©chreous ; palpi, frons and a 
streak below shoulders fuscous. Forewing pale brownish oohreous ; a small, 
dark spot in middle of cell and interrupted line from cell to inner margin ; a 
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8 mall discoid*! Innate defined by blackish ; a punctiform postmedial hue bent 
outwards between veins 5 and 2, then retracted to below end of cell : a terminal 
series of black striaa ; cilia fuscous. Hind wing whitish tinged with brownish 
ochreous ; a punctiform dark postmedial lino bent outwards between veins 5 and 
2, then almost obsolete, retracted to below angle of cell and sinuous to above 
tornu* ; a fine dark terminal line ; cilia tinged with fuscous from apex to vein 2. 

Habitat. — Sikkim, 1800* (Dudgeon). Exp. 22 mill. Type in B. M. 

41)415. Nacoleja ximurosTALis, n. sp. (Plato E., f. .%.) 

Rufous ; palpi and frons black, the former whitish at base; fore tibia*, 
at extremity and mid tibia) at base and the tarsi blackish ; abdomen ventrally 
whitish. Forewing with the costa narrowly black ; antemedial line represented 
by some blackish scales between cell and inner margin ; traces of a punctiform 
postmedial line, slightly excurved between veins 5 and 2, then retracted ; a 
terminal series of black points. Riudwing with traces of a punctiform post- 
medial line excurved between veius 5 and 2. then retracted ; a terminal series of 
black points ; the underside pate with the postmedial line more distinct and 
minutely dentate. 

Habitat . — Burma, Moulmein, Exp. 28 mill. Typo in B- M. 

4972a. Sylki'TA stkaminka, Both, A. M. N. H. (4), xvi, p, 410 (1875). 

Palo yellow ; palpi white, fulvous at tips ; shoulders fulvous ; fore femora 
fulvous at extremity, the tibia? with fuscous bands. Forewing with the costal 
aiea tinged with fulvous ; a fuscous antemedial line oblique from costa to 
submedian fold and with slight spot beyond it in cell ; a discoidal spot ; post- 
medial line excurved between veins 5 and 2, then retracted to below angle of 
cell and oblique to inner margin : a terminal series of fuscous stria) ; a fuscous 
line at base of cilia. Hindwing with oblique discoidal bar ; the postmedial 
line excurved between veins 5 and 2, then retracted to below angle of cell and 
oblique to inner margin ; a terminal series of fuscous stria? ; a fuscous line at 
base of cilia. 

Habitat.— Natal ; Ceylon, Uva (Alston). Exp. 215 mill, 

4981a. Bylepta lUftTiNOPENDA, Herring, Sfcett. Ent. Zeit., lxii, p. 77 (1901): 
id. lxiv., pi. 1, f. 16. 

Pate straw yellow ; head and tegulae tinged with orange ; palpi with patch 
on 2nd joint, pectus, legs and abdomen whitish. Forewing 'with the costal 
am tinged with orange fin obliquely curved antemedial dark line ; a point in 
middle of cell and discoidal lunula : postmedial line obliquely incurved from 
costa to vein 4 where if is bent outwards, at vein 2 retracted to lower angle of 
cell, then again excurved ; terminal area suffused with brown narrowing to 
tornua. Hind wing with oblique discoidal striga ; postmedial line bent outwards 
and oblique between veins 5 and 2, then retracted to below angle of cell and 
oblique to tornus ; terminal area suffused with brown, narrowing to turnus; cilia 
white with a fine dark line at base. 

Habitat**-* Assam, Khaais ; Sumatra. Exp. HO mill. 

5004a. Lyohopia SMB varov aliS, n. «p. (Plate B., i . 46.) 

8 
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$. Head, thorax and abdomen pfcraw-yellow mixed with fuscous back, the 
last with the segments dorsally banded with white. Forewing straw-yellow, 
the oosta fuscous to the postmedial line ; a diffused fuscous sub-basal band with 
yellow points on each side of it below costa ; an ill-defined aatemedial line, 
exourved to submedian fold, then incurved ; the modial area black leaving some 
small yellow spots near the lines and a prominent discoidal spot . postmedial 
line oblique and waved from vem 4 to inner margin, the area beyond it yellow 
to the subterminal line which is dentate, defined on outer side by a waved 
yellow line from costa to vein 5 and between veins 4 and 2, below vein 2 
merged in a diffused fuscouB patch ; terminal area blackish ; cilia with yellow 
points at base. Hindwing straw-yellow slightly tinged and irrorated with 
fuscous ; an oblique waved antemedial line ending above torn us ; a dentate 
postmedial lino bent outwurds between veins 4 and 2 : the termen suffused with 
fuscous ; cilia yellowish at base. 

Habitat , — S. India, Shevaroys (W. H. Campbell). Exp. 34 mill. Type in B.M. 

p. 345. Under Glyphodkm insert Sect. Torquetu , Swinh., A. M. N. H. (7), 
xvii, p. 382 (1900), for G.ophietrali*. 

5043. Glypuodba lactstkaus, insert Margaronia talmmali*, Bwinh., A. Al. 
X. H« (7), xvii, p. 294 (190G), ab. with the white fascia on forewing conjoined to 
the postmedial patch. 

p. 3G1. Under Pyuohitla insert Hect. TeUspatta, Swinh., A. M. N. H. (7)* 
xvii, p. 294 (1906) for P. ouprealis. 

5083a. Bamkopeh iikdyohhoaub, Swinh., A. M. X. H. v 7), xix. p. 54 
(1907). 

9 . Orange yellow ; fore tibue with terminal black band. Forewing with 
fuscous subbasal point on medial nervure ; a strong curved fuscous antemedial 
lino ; a slight discoidal lunule ; postmedial line minutely waved, oblique from 
below costa to vein 5, then retracted to near angle of cell and excurved below 
submedian fold ; a curved subterminal aeries of fuscous striae. Hindwing 
with curved fuscous line just beyond middle from vein 2 to inner margin ; 
postmedial points on veins 5 and 4 and subterminal points on vein 8. in sub- 
median fold and on vein 1 . 

Habitat. — Andamans, Port Blair. Exp. 26 mill. 

5110a. IsocENTBiB bubkalih, Bwinh., A. M. N. H. (7), xvii, p. 296 (1906). 

Head, thorax and abdomen fulvous red ; palpi at base, pectus, legs, and base 
of ventral surface of abdomen white ; fore tibiae banded with fulvous, the 
subterminal joint of tore tarsi black. Forewing fulvous led, a curved slightly 
waved fine antemedial brown line ; a slignt discoidal lunule ; postmedial line 
fine, black at costa, then brown, obliquely exourved from costa to vein 3, then 
retracted to lower angle of cell and excurved to inner margin ; an indistinct 
minutely waved curved subterminal line ; a fine reddish terminal line ; cilia pure 
white with minutely waved black line at base. Hindwing fulvous reel; a fine 
postmedial line obliquely excurved from costa to vein 3, than retracted to 
lower angle of cell and oblique to inner margin : traces of a minutely waved 
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subtermiaal line ; a fine reddiBh terminal line ; cilia pure white with minutely 
waved black line at bane. 

Habitat.— Sjkhim ; Assam, Khasia. Etj>. 24 mill, 

5 124a. Chooioophoua uauibaub, Wik., xviii, 702 (1859). 

Rkodaria mcr.viali*, Wlk., xix, 925 (1859). 

Head, thorax and abdomen yellow, palpi, frons and extremity of abdomen 
tinged with rufous ; base of palpi, pectus and legs white. Forewing yellow, the 
costal area and a diffused subtermiaal band rufous ; a slight rufous streak above 
inner margin near base ; an oblique aiightly sinuous rufous antimedial line ; a 
faint discoidal hmule ; postmedial line rufous, interrupted, rather punctifonn, 
excurved below costa, oblique to lower angle of cell, then retracted to origin of 
vein 2 and again excurved to inner margin : a terminal series of Blight dark 
points ; cilia rufous at apex. Hindwing pale yellow ; traces of an oblique 
postmedial line between veins 4 and 2 ; a diffused rufous terminal band from 
apex to vein 2 leaving the terxuen yellow with dark points on it ; cilia pale 
yellow, brown at middle. 

Habitat.*— A ssam, Khasis ; Madras, Wynad ; Borneo. Exp. 24 mill. 

5138. Tetkitma Caletoraus insert (syns) Botys ph<mni$ali» f Wlk., xviii, 884 
(1859) and Calamonkrom homochroali * , 8winh v A. M. N. H. (7), xix, p. 55(1907), 

51 60<i. Paghyjkancla wippoxaus, Wlk., xvii, 374 (1859). 

Boty* pigremlis, Wlk., xvhi, 724 (1859). 

Ochreous tinged with rufous ; head, tegulce and shoulders tinged with fuscous 
brown ; palpi whitish below, legs whitish, the fore tibia* with black ter- 
minal band. Forewing slightly irrorated with brown ; the coHtal area to post- 
medial line and the apical area suffused with fuscous ; an oblique waved ante- 
medial line excurved below cell, a small blaok spot in middle of cell and an 
other on discooellulars ; postmedial line dentate, excurved between veins 5 and 
2 and incurved at discal and submedian folds. Hindwing slightly irrorated 
with brown, the costal area whitish : a small black discoidal spot ; the post- 
medial line bent outwards and dentate between veins 5 and 2 ; diffused fuscous 
subterminal and terminal bands. 

Hob# of.~~Cim.ON, Kalutara ; Formosa ; N, 8. Wales. Exp. 20 mill. 

5167a. Ph l vcrr AvNOD eb mhyitrealii , insert Burycreon ocgijfeba. Herring. 
&tett, Ent. Zeit., lxii, p. 98 (1901), id. pi. 1, f. 20 (1903), which has priority. 

51695. Ph lyct erodes itfCCOREMiALitt, n. ap. (Plate E., f. 17.) 

9 . Head and thorax reddish brown mixed with some white ; sides of frons 
and antennie white ; abdomen white irrorated with brown and with white 
segmental lines. Fopwing whitish thickly irrorated and suffused with fuscous 
brown, the veins streaked with white ; a white streak below the cell to below 
origin of vein % \ a blackish streak in middle of cell with white streaks above 
and below it ; an obscure discoidal lhaule ; a strong oblique minutely waved 
postmedial white line ; a strong white line just before termen ; cilia white with 
two fuscous lines through thetu. Hindwing whitish thickly irrorated and 
Suffused with fuscous, the veins of termin 1 area slightly streaked with white ; a 
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carved white postmedial lino ; a minutely waved white line just before termen ; 
cilia white with two fuscous linos through them. 

Habitat . — Afghanistan, Peshin Valley (Nurse;. Exp. 32 mill. Type in B. M. 

5194a. Calamochuous sahcaus, n. sp. (Plato E., f. 37.) 

$. Head, thorax and abdomen ochreous, the ventral surface, sides of frons 
and antennas white. Forewing fleshy ochreous. the veins finely streaked with 
brown, the interspaces of terminal area with fine brown streaks, the one in 
discal fold rather more prominent ; the costal edge white ; cilia red -brown, 
Hindwing golden -yellow, the cilia white at tips. 

Habitat . — Ceylon, Kandy (Ureen). Exp. 34 mill. Type in B. M. 

5195a. Cauvmoohrouh imjryo kalis, n. sp. (Plate E., f. 25.) 

$. Head and thorax purple-red and grey ; abdomen grey dorsally suffused 
with purple red. Forewing silvery grey with slight dark striatum ; some purple- 
red suffusion especially on medial area *, costa red with a dark line below it ; a 
waved blackish antemedial line oblique from costa to submedian fold where it 
is angled ; a black discoidal bar ; the postmedial line dentate, oblique from costa 
to vein 2, then retracted ; a black terminal line ; apical part of costa and cilia 
orange-yellow, the latter with crimson line at base. Hindwing grey -white 
tinged with fuscous especially on terminal area towards apex ; a wedge-shaped 
crimson patch above vein 2 expanding to vein 4 at termen and crossed by an 
oblique subterminal dark bar ; cilia yellow. 

Habitat. — Ceylon. Gampola (Mackwood). Etp. 22 mill. Type in B. M. 

51955. Cybolomia oervinalik. n. sp. (Plate E., f. 35.) 

9. Head and thorax pale fawn-brown; frons white at sides; pectus and 
legs white ; abdomen whitish tinged with fawn colour. Forewing pale fawn- 
brown ; a narrow white antemedial band edged by blaok scales, slightly 
excurved from costa to discal fold, then slightly sinuous: a small white dis- 
coidal spot defined by fuscous ; a narrow white postmedial band arising from a 
blackish spot on costa and edged by blackish scales, excurved from costa to 
vein 5. then incurved ; termen tinged with brown ; a fine dark terminal line : 
cilia white. Hindwiug whitish suffused with brown, the inner area paler; a 
curved dark postmedial line ; a erenulate interrupted black terminal line ; cilia 
yellowish at base, then with fine dark line and white tips ; the undemide white 
sparsely irrorated with brown, a minutely waved postmedial line and 
terminal series of black points, 

Habitat. —Punjab, Carapbellpur (Yerbury). Exp* 22 mill Type in B. M. 

5213a. Pionea sconcAua, n. sp. (Plate E., f. 28.) 

$* Pale ochreous yellow ; head and thorax mostly fusoous ; frons whitish ; 
fore tibiae black ; abdomen dorsally tinged with reddish brown, the base whitish* 
Fore wing with some opalescent suffusion ; the costal edge black to middle ; 
the base with rather streaky black suffusion ; a medial band formed of diffused 
block streaks : an oblique black postmedial line retracted at vein 5 to upper 
angle of cell and enclosing a small ochreous discoidal lunule, a black band on 
outer edge of postmedial line, leaving a little ochreous on costa and inner 
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margin and a terminal ochreous band expanding at middle ; a terminal series 
of black point*, Hindwing with indistinct curved subterminal line with faint 
brownjak suffusion beyond it. 

Habitat. — Ckylon, Uva. 600* (Mackwood, Alston). Exp. 14 mill. Type in B. M. 

5250. Pyrawta r.nrarcmroA is a OttuetDoiuionv next to 51 2-i C. lutumli*, 
but with the median nervure curved upwards after the scale fan. 

5256a. Pykauhta rnuAaMATjpAM*, n. sp. 

9. Pale yellow ; palpi rufous, white below * throat white; tibia* and tarsi 
white, the fore tibiw with fuscous band near extremity. Forewing with the 
basal half of costal area faintly tinged with rufous : tho veins brownish ; a pale 
brownish antemedial line oblique from costa to subtnedian fold ; a small spot 
in middle of oell and discoidal lumtle , postmedial line waved, incurved from 
costa to vein a, bent outward between veins 5 and 6, then retracted to 
lower angle of cell and erect to inner nmrerin ; a waved sub terminal line, 
excurved from costa to submedian fold where it is angled inwards ; a fine 
brownish terminal line ; cilia pale rufous at base, whitish at tips. Hind wing 
with waved pale brown postmedial line, bent outwards between veins 5 and 2, 
then retrnctod to lower angle of cell and oblique to iuner margin above tornus : 
a curved waved subterminal hue from costa to termon at vein 1 ; a fine brown 
terminal line ; cilia pale rufous at base, whitish at tips. 

Habitat.— Sr K him, Kursoong (C. Swinhoe), Exp . 2K-32 mill. Type in B. M. 

5271a. Truostoma tmsiwkaus, Herr. Sohiiff. Eur. Schmitt., vi, p, 140, Pyr. 
ff. 134-6 (iHDfi), Staud. Cat. Lep. pal., p. W. 

Head and thorax groy-bvown ; palpi at base pectus and legs white ; abdomen 
pale grey -brown, Forewing grey -brown tinged with oohreous and irrorated with 
white ; an indistinct oblique antemedial line; a blaekiRh point in middlo of cell 
and discoidal lunula, an indistinct curved postmedial line . a slight dark 
terminal line. Hindwing pale brownish ochroons, the terminal area suffused 
with brown ; cilia brown at base, white at tips. 

Habitat.— Armenia ; Asia Minor ; W.Turkirtan ; Apwianistan, Kandahar : 
Sind. Karachi. J&rp. 22 mill, ^ 

5272a. Tkcsostoma trophotams, n. sp. (Plate E., f. 34.) 

ft* Head and thorax pure whit© ; palpi and lower part of from* brown : 
ttbi» and tarsi banded with brown ; abdomen brown mixed with whitish on 
oentral surface, the anal tuft ^ebreous. Forewing pure white ; the base of 
costal edge brown ; an oblique brown antemedial line rather diffused ou inner 
side ; postmedial line blackish, oblique, rather incurved at vein 6. then minutely 
dentate to vein 2, a diffused hrown band on its outer edge dentate at middle ; a 
diffused maculate terminal brown band, Hindwing fuscous brown, the cilip 
pur© white ; tho underside whitish tinged with brown. 

Beuwhisiian, Quetta (Norse), Exp. 26 mill. Type in R. M. 

( To be continued )• 
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BY 

G. A. Gammie, f.l.s, 

Paht VI. (With Platbs V. and VI., 
( Continued fram page 91 of thts Volume .) 


18. CYMBIDIUM. 

A densely tufted epiphyte. Hoots numerous. Leaves long, thiok, 
strap-shaped, equitant at base. Racemes long, pendulous, loosely 
sheathed. Flowers moderately large. Sepals uniform linear, pdals 
similar in shape to but smaller than the sepals, Up 3-iobed, sessile, 
midlobe reourved. Column rather long, anther imperfectly 2-oelled, 
pollima in two coalescing pairs, sessile on the broad gland. 

I. Oymbidium aloifomum, Sw . FI. Br. Ind. VI., p. 10. 
Cooke, FI. of Bombay II, p. 096; Data. & Gibs. p. 266, C. 
hicolor 9 Lindl. 

Leaves rather stiff, about I foot to 13 inches long by 1 inch broad, 
racemes pendulous, up to 18 inches long; flowers many, loosely 
arranged, inchos in diameter ; sepals linear oblong, subacute, 
1J inoh by £ inch, purplish brown on the centre longitudinally, 
with dull yellow margins ; petals $ inoh long, coloured as in sepals 
and a little broader ; Up f inch long, narrow, side lobes pointing for- 
ward, purplish brown above, yellowish brown beneath ; disk yellow, 
midlobe oblong, recurved, bright yellow, with two irregular, pur- 
plish brown ridges which coalesce at apex ; column purplish brown. 
Flowers appear from May to July. 

Common on trees on the North Kanara and Belgaum Ghats and conspicuous 
throughout the year by reason of its bulk. 

Dalzell and Gibson record it from Salsette, but its occurrence so far north in 
the Konkan is doubtful. 

Dr. Cooke says that in this species the petals are as long as the sepals. 1 find 
them invariably shorter by half an inch. It is therefore possible that more 
tfcan one variety exists. 

Distribution , — Northern and Western India m heavy rainfall tracts, 
Andamans, Ceylon and Malaya. 
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Details of Plate V. — Oymbidium aloifolium, Sw. (Oymbidium 
bioolor, LdL on plate). 

1. Part of leaf — nat. size. 

2. Part of infloresenee — nat, size. 

3. Reduced sketch of plant to show habit. 

14. GEODORUM. 

Terrestrial, with globose tubers, the annual leaf sheaths forming a 
short stem. Leaven elliptic acute, plicato, peduncles rising from the 
root stocks, enclosed in the sheaths of the young leaves. Flowers 
densely clustered at the top of the soape, racemose ; sepals subequal, 
the uppermost flat, the lateral distinctly ribbed on back and keeled 
towards the tips, pelah not keeled, a little larger and broader than 
sepals, lip with u broad and very short sue at base, lateral lobes 
shallow and long ; disk channelled, midlobe very shortly omarginato; 
column short, stout, pollinia 2, attached by a slender caiidicle to a 
small broad gland. 

1. ti so durum dilatatom, ft Br, \ FI. Br. lnd. VI, p, 17; 
Gooke, FI. of Bombay II, p. (>9f> ; (L pit rpv ream, B r. ; Dalz. and 
Gibs. p. 2thi. 

Tubers 1| inch in diameter. Leaves up to a foot long, bright 
green, membranous, tapering downwards into a long sheath. Peduncle 
exceeding the leaves, bracts lanceolate acute, green, 3-nervod, $ inch 
long, ovary shorter ; sepals £ inch long, white, deeply suffused with 
pink, petals coloured as in sepals, lip as long as petals, white, streak- 
ed with purple on the lateral lobes ; disk oblong, yellow spotted with 
purple, midlobe purple. 

^ Flowers in June. 

Collected by Mr, Spooner on the Belgaimt and North Kanara Chats. 

Pintribution . — Western Peninsula, North Eastern India, Andamans, Ceylon. 

Ifn POLYSTAOHYA, 

Epiphyte. Pseudobulbs successively formed, older green, triannu- 
late, compressed, longitudinally striate. Leaves 4, distichous, petioles 
broadly sheathing, laterally compressed, blade articulated, scape race- 
mose, rising from the latest pseudobulb, peduncle invested at base with 
four compressed sheaths. Flowers resupinate, in a cluster at the apex 
of the pedunole, bracts minute, ovary subsessile, dorsal sepal small, 
ovate acute, lateral a little larger, petals shorter than sepals and 
very narrow. Up broader than long, 8-Jobed, lateral lobes small, 
rounded, midlobe much larger, slightly toothed ; disk furfurnoeous, 
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with short white, loose, moniliform hairs ; column short, anther sub* 
2-oelIed, pollinia 4, ovoid, cohering in pairs to a very short gland. 

1. PoIjYstachya Wiwhtii, Uchh. PI. Bn Ind. VI, p. 21. 
PsendofnUbs about J inch long, ovate. leaves linear oblong, emargi- 
nate, the two lower small, the I wo upper 44 and 6 inches long by f 
inch broad, scap< scarcely reaching to halt the length of the uppor 
leaf or sometimes exceeding it. Flowers £ inch in diameter, in clusters 
of 10 or 12, on a puberuIou> molds, ovary 4 inch long, sepals yellow, 
laterals slightly keeled on back, produced at base into a .short spur, 
petals yellow, lip white. 

Flowers m Juno, 

Thin has not hitherto been rocoided from Bombay, although it is moderately 
abundant in the ghat forests of Belgaura and Noith Kairnia. 

tMstnbutiou . — Western Peninsula to the southward. 

-v Id. JLCIftlA. 

Epiphytes. Stems anti leans similar, (juill-hke. Flowers dark 
coloured, on very short spikes rising through the sheaths on inter- 
nodes, bracts short, thick, imbricating. Sepals, suheqtial, petals as 
long or much longer than the lateral sepals, lip senile, the Inisal part 
concave, the apical part thick and ridged. Column short, anther 
2-celled, pollinia 2, attached hv a broad caudicle to a short gland. 
Petals as long as lateral sepal# ; upe\ o f tip entire. 1, I j. ierett folia. 
Petals much longer than Intend sepals, apex of li}) hilobed. 
2. L, tevui/olia . 

1. Ltihia tkuktikouv, Claud, h Br. Ind. VI, p. 22; Cooke, 
FI. of Bombay II, p. 701. ' 

Stems erect and spreading, up to 20 inches long, about £ inch in 
diameter. Leaves up to 5 inches long, cylindrical obtuse. Peduncle 4$ 
short, thick, issuing from the sheaths on internodes. Flowers in abort 
congested racemes, each \ inch in diameter, sessile, ovary twisted, 
channelled, sepals thick, oblong, greenish yellow and suffused with 
brown externally, upper slightly keeled, lateral distinctly so towards 
the tips, petals yellow, distinctly longer than sepals, oblong obtuse 
apioulate, tip dark purple, with faint, thin, yellow veins, under suit* 
face yellow, lateral lobes narrow, rounded, terminal broadly cordate 
ouneate obtuse, column stout, uniformly dark brown. 

Flowers appear in May and June. The plant is common on the Ghats to the 
southwards. 

Distribution,— Eastern Himalayas, Bengal, Assam, Burma, Andamans, Western 
Peninsula, Ceylon* 
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2. Luibia tbnuifoma, Blame . FI. Br. Ini. VI. p, 24 ; Dalz. 
Sc Gibs, p. 266 ; Cooke, FI. of Bombay II., p. 702. 

Stems slender, pendulous up to 2 feet long, leaves up to 8 inches 
long, rather more slender than in the last species. Flowers in short 
spikes, inch in diameter, sepals yellow, suffused with purple, 
dorsal sepal broad oblong obtuse, lateral ovate, smaller, petals colour- 
ed as in sepals, linear obtuse, falcate, nearly as long again as lateral 
sepal h, Up with a dull white ground colour, thick, convex, almost 
fiddle-shaped, base broad with two lateral earl ike-lobes, disk long, 
with a largo quadrate, purple blotch near base, and three long chan- 
nels upward terminating in a purple 2-lobed, fish-tail-like apex. 

Flowers from May to August. Moderately common on trues on the Bolgaum 
and North Kanara Glint*. 

Thero is also a variety with exceedingly slender stems and leaves and smaller 
flower*. The lip in these has the basal lobes scarcely defined, the purple blotch 
towards the base of the disk is oval with a very irregularly erenate margin, a 
few scattered spots are continued towards the apex, which is devoid of any 
purple suffusion, and the three calh on the forward part of the disk are very 
short and broad. 

Distribution . — Western Peninsula, Ceylon. 

17. OOTTONIA. 

Epiphyte. Stems bearing equitant, gtrap-shapod leaves which are 
deeply bilobed at apex. Peduncles very long, erect, slender and wire- 
like, bearing a few flowers in a crowded raceme at the top. Flowers 
facing upwards, sepals subequal, patent, petals slightly narrower than 
sepals, lip elongate fiddle-shaped, resembling a bee in shape and 
coloration, column short, anther 2-oeiled, pollen in two cohering pear 
shaped pairs, caudicle long, narrow, gland small. 

1. Cottonia macrostaohya, Wight. FI. Br. Ind. VI, p. 26 ; 
Cooke, Fl. of Bombay 1J, p. 702 ; Dal*. & Gibs., p. 268. 

Stem at first short, ultimately becoming about 6 inches long, 
clothed with the sheathing petioles of fallen leaves. Leaves 4 to 8 
inches long, leathery, dark green, strap shaped, lax, apex 2-lobed, 
one lobe usually much larger than the other, peduncle one on each 
plant usually single but sometimes branched, up to 2 feet long, green 
or brown, wire-like, erect, flexaous, bracts scattered, small, brown. 
Flowers $ inch in diameter ; stalks with ovary up to f inch long, 
sepals and petals brown with lighter longitudinal lines, dorsal sepal 
oblong obtuse with a hooded tip, lateral ovate apioulate, petals as 
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long as the sepals but narrower, oblanoeolate obtuse, lip $ inch long, 
with two small, yellow margined auricles a t base, side lobes elongate 
rounded, margined with veilow and densely oiliate, midlobe broadly 
retuse, each lobe boing falcate! y oblong with slightly toothed outer 
margins, disk deep velvettv brown purple with a hullato surface, the 
whole resembling a small brown bee. 

In flower from April to June. 

Common on trees on the ttclgaum and North Kaimra Ghats. 

Distribution . — Western Peninsula, Ceylon. 

Details of Plate VI. — Uottunia nmerostachvu, Wight . A plant in 
flower and detached flower (all natural size). 


( To be continued.) 



rATEliPILLAUN AS ANTS’ PETS, 
nv 

\ E. S J. 

m have nothing now to wiiie on the above subject, but I wish to 
attcnrion to the tact that Mr. Li. Viohmever, a ( ontniontal 
Jomologist, is making a special studv ot the relations evicting 
4 ween the caterpillars of certain butterflies and the ants. The 
eginning of a solution ot main an interesting enigma m t hi- respect 
as been made, hut uniort unutoh most of them* studies fail tor want 
'if the nooessan materials. By giving a few notes on the subject 
H should like to interest the members of ou i Society in observations 
^regarding the mutual relations of the two classes of insects in order 
Mint we may lie able to contribute in some way towards the scientific 
treatment ot the question. In an early volume of our Journal 7 we 
find a paper on “ Butterflies and Ants’* by Lionel do Niothille. 
I That there should be any connection between butteiflies and ants/* 
bo wivs, “is knowm to lew, though as regards one family of buttei'flies 
at least this relation is a voi y close and intimate one. As a mle, ants 
are the most deadly and inveterate enemies ot butterflies, and ruth- 
lessly destroy and eat them whenever they get the chance, as 1 lane 
frequently found to my sorrow, when in a single night a fine brood 
of larv.c has been cartied off by ants from the food-plant gi owing in 
tubs in my verandah, and not a single one has been left by the 
morning. In the case, however, of the larva 1 ami pupic of *?ome 
Lrfcaitiificr^ not only do the ants rest min their natural appetites b\ 
not eatinir these tempting morsels, but they take the greatest care ot 
the iarvtv, defend them from their enemies to the best of their 
ability, and when they are about to turn to puprc, conduct them 
to a wile place, where they may perform their transformations, and 
allow the newly emerged and at first helpless butterflies to escape 
unmolested/’ The uuti^ however, are not quite so disinterested as it 
might appear from the above description. They know well that the 
caterpillars secrete a sweet liquid from an oval opening in the dorsal 
line of the eleventh segment. This fluid is a much ousted and 
favourite food for ants. Beyond the slit on the eleventh, theao 
Lymntd larvaj have on the upper ride of the twelfth segment two 
small peculiar tubes or tentacles, which can be Kiretohod out and 


i JowaM, £. N . H, S., Vol. XII, p, 164. 
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drawn in, and which bear at the tips a bristle -like crown. De Nio^vil 
is of opinion “that they were originally developed in the larv$) 
drive away their enemies, probably Ichneumon-flies, much &$ 
tentaoula behind the heads of Papilio larva? are used.” Who!* 
these extensile organs occur only in connection with the transv 
slit, we cannot say at present. According to Viehmeyer, the oa s 
pillars he observed always showed both or neither tokens, and or 
with some larva' of the genus Theda ho was unable to come to i 
definite decision. DeNiofiville describes the larva of Cured* theti 
Drury ( a Bombay butterfly ), in the following way: “ The twelfth 
segment bears two most extraordinary structures which consist of tw4 
diverging cylindrical rigid pillars, arising from the subdorsal region^ 
of a palo green colour. When the insect is touched or alarmed from., 
each pillar is everted a deep maroon tentacle as long as the rigid ' 
pillar, hearing at its eml long party-ooloured hairs, the basal third of 
each hair being black, the upper two-thirds white. The maroon 
tentacle with its long hairs spread out like u circular fan or rosette 
is whirled round with great rapidity in a plane parallel to the body, 
its use being almost certainly to frighten away its enemies, as this 
larva, as far as I am aware, is not attended by protecting ants, and 
lacks the honey-gland on the eleventh segment/’ 

With regard to the distribution of these queer organs Brant m of 
opinion that whole groups of catterpi liars of the family Lycmnidm 
are specified by the presence of slit and tentacles. This view, however, 
seems to be erroneous. Those marks are most frequently found in 
the group Lyceena, but even here we come across species in which 
they are wanting. The observations of Esper, Petzhold, Guenee, 
Moore, 2 Edwards, 3 l)eNio6ville, 4 etc., show that those tokens 
occur in the most diverse groups of the Lycmnidat, Some interest* 
ing aooounts on the subject have been written by Mr. W. Doherty 5 
and Mrs. Wylly ,{ . 

1 BeNtaville, L, The Butterflies of Indie, Hannah and Ceylon, Vol XIX, p . 188. 

9 Moore, Lepidoptera of Ceylon, VuL X, 1831. 

* Edward*, W. H», The Canadian Entomologiet, VoL 3t, 1878, and in ** Batterfliee of Hotth 
America.’* 

4 DeNie^TiUe, L., Battnflie* of India, 6 vale. 

9 Journal A. 8. B., VoL LV, j>t. 8, p. lit, 1886. 

9 Journal Bombay Bet. Hitt. So*, VoJ. m, p. 164, 1886. 
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Vichmeyer consider# the following specie# as myrmeoophilous l :~ 


Theda tengstrwmi, Ersoh. 

A rhopala meander , Boisd. 

Hapcda whistaeea, Moore. 

Eizera lysimon, Huebn. 

Lyeeena admetus , Esp. 

( y yaniris ary loins, L. 

amanda , Schru 

J ,, psendarg iolus, Bd. 

arm * 5 Roth. 

Leo. 

a rgyrogw >mon , Bergstr. 

,, jntspa, Horsf*. 

var. cvyidioh, Meissn. 

Chttadts lapis, Oram. 

argns, L. 

f , Ivor Zulus, Fr. 

nr ion, L. 

Lycaiue sthes emohts, Godt. 

< utrarche , Bergstr. 

CatoeZirysops cue jus, Fabr. 

hat on , Bergstr. 

,, jnindava, Horsf. 

f/dlargus, Rott. 

„ patricta, Trim. 

vary don, Poda. 

j Polyommatu « baeticus, L. 

cyllarm , Rott. 

1 A z anus uhaldns , Gram. 

damon , Sohiff. 

j Tarucus theophrastus , F. 

etcher i, Hb. 

1 Lamp ides alianns, F. 

eumedon , Esp. j 

,, telicanus, Lang. 

hyias, Esp. j 

Eve res comyntas , Godt. 

warns , Rott. 

Aphncans vidcanas , Fabr. 

jolas, 0 . 

Jahnenus evayorns, Don. 

mdanops, B. 

„ id inns, Hewits. 

melista , Edw. 

Oyyris genowva, Hewits. 

minimum , Fuessl. j 

h'erydus sytneihus, Oram. 

a non, Pull. 

Cast alius amanda, PeNic6v. 

anna, Edw. 

11 y poly coin a pfwrbas, Fabr. 

smpiolus, Boisd. 

Phasis aranda , Wall. 

scudderi, Edw. 

var. mars , Trim, 

neltrus, B. 

All we know about most of these caterpillars is that they live 


symbiosis with the unis ; but the respective species of ant is known 
only in a tew oases. It is, therefore, important that those who 
collect Ly canid larva? should not neglect to observe the ante 
that visit them and the way in which they behave towards the caterpil- 
lars, and finally to preserve a number of ontn in alcohol for future 
identification. “ Generally it is not necessary to seek tar for the ants, 

* Tits list t« compiled from the 44 Bntomologiiml New*/' Oct, 1807, p. WO, and from note* 
«cat to me by Mr, Viebmayer. 
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for the nest, is often to be found under the feeding plant. Also the 
digging out of such nests often offers a proof of the living together of 
caterpillars nnd ants. In the whole series of Ary a s-cate rpil iars pu- 
pation seems to take place in Iho nest of their visitors. Perhaps also 
many species hibernate in the same place. Observations on this point 
have not yet been published. The question of in how far the shelter 
ascribed to the ants really exists would bo greatly explained by such 
observations. An especial attention should he devoted to the be- 
haviour of the ants towards those butterflies which come out in their 
nests, No observations exist on the behaviour of the species of ants to 
those caterpillars which they do not normally a Lsit : thus the so- 
called “ international relations” of the Lyctvnid caterpillars should 
he studied in order to verify beyond doubt whether the friendship 
between the ants and the caterpillars is limited to certain kinds only, 
or whether, as in the plan-und shield-lice, it has a more international 
character. So far any hint or information is wanling on the phjlo- 
geny of the mvrmecophilous organs, as well as an anatomical exami- 
nation of these or a chemical examination of tho juioe which conies 
from them. ” l 

In order to facilitate the detection of our caterpillars 1 shall add 
Trimen's description of the larviv. of the J^ycwnhlcc : “ They are 
shaped like wood-lice for the most part,, are extremely sluggish, and 
look in many cases more like a coccus or some vegetable excrescence 
than caterpillars. Home of them are smooth, many clothed with a 
short down, some with fascicles of short bristles or regularly disposed 
tubercles, and a few hairy generally. Severn] are regularly corru- 
gated dorsallv, and others prominently humped in one or two places.” 
They are usually coloured like the leaves, buds, flowers, and seed- 
pods on which they feed, and are for other reasons not easily seen. 
Most of them feed on the young leaves, buds, and flowers of trees, 
bushes, ami low-growing plants ; three genera of Indian Lycwnidw 
( Lampidf fi, Vintvhola , and VeudotU) feed on the interior of fruits 
of several different species ; lastly some feed upon the seed-pods of 
leguminous plants : these latter larva.’ have very long necks, so that 
they can reach far into the interior of the pods with their mouths 
and thus scoop out the contents, while the greater portion of their 
body remains outside, (DeNioevilJe.) 


3 Viehmeyer, 1. c. 
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in order not to forget the practical side of these notes 1 venture to 
ask the kind help of the members in the matter. Our Society will be 
Very thankful for any specimens of well -determined caterpillars of 
the Lifcwnidm, either Mown out or preserved in alcohol, formalin, 
etc., and for ants that have been observed in company with caterpil- 
lars or pupa;. Equally welcome are observations concerning the 
relations between ants and caterpillars. 



BIOLOGICAL NOTES ON ORIENTAL HEM1PTERA, No. h 

BY 

J. C. KKKHtfAW AND G. W. KlHKALDY* * 

( With a Plate,) 

This, the first of a proposed series of biological notes on Oriental Hemiptem 
illustrates the metamorphoses of two widely distributed forms, m., Dbuhjmm 
sanguineus and Caenocoris marginatus. 

1 , Dindymus sangu incus ( F nbr.) 

PL figs. J a — 5a and tost figs. 1—4. 

This belongs to the Family Pyrrhocorid®, and is distributed from India and 
Ceylon to China. The examples now described were bred up from eggs taken 
in Macao. The metamorphoses of Pyrrhocorh apterus and of some species of 
Dysdercus are partly known, but not of any species of Dindymus. 

A pair was taken in cop. on February 1(»th, 11*07, in the evening and 
remained in that position till noon of March 2nd, when they separated and 
began to feed on house-flies. The female, with enormously distended 
abdomen, laid a batch of 110-40 eggs in a heap on the floor of the cage (though 
fresh vegetation was always kept in it) on the evening of March 5th. 

The ova are elongate oval, without a special cap, very pale yellowish. 

(PL fig. la). They hatched on March 30th. 

The first nymphal instar is pale orange with red eyes (fig. 2a) ; the labium 
(rostrum) on the first day reached only a little way beyond the thorax. A 
moult occurred on April 4th ; the second insfcar is dark orange * colon red, with 
little change in form. The third instar hatched on April 8th, blood red, 
shining, head, thorax, &c., reddish brown, antenna* and legs brown. The fourth 
instar hatched April 18th, and is very similar to the preceding, but 
has the fourth segment of the antenn® whitish at the base. These young 
nymphs are very fond of Termites and suck them in preference to anything 
else. The fifth iustar hatched on April 28th (PI. fig. 3a), followed by the sixth 
instar on May 7th; but there was little change, except inside. The seventh 
iustar hatched on May 14th, followed by the eighth on the 25th. In the latter 
the togminal pads are well developed, reddish, as also the pronofcum : head and 
abdomen apically blackish ; eyes dark red. Abdomen basally greenish. Pleu- 
rites chequered red and yellowish (Pi. fig. 4a). 

In the first instar the odoriferous orifices are very minute, orange coloured. 
In the third they are blackish and remain so till the last. (The nymphs then 
died.) 

Such a large number of moults in a Heteropteron is unprecedented and 
requires wider investigation. For the present, they may be grouped as 
follows ;- (°) (fu). An Ethiopian dmicid, Bathycoelia thalawna, has been 

• The credit for the major part of this paper i« due to Mr, Kershaw. 1 have merely 
identified the material and arranged the letter press, occasionally adding a few details, 
-G. W.K. 
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reported by Schotiteden to bavo 7 nympbal instate, (cf. Zeitschr. Wi>« 
Insektenbiol. II. 83—8, figs. 1 -9 (1906)). 

I. Orange coloured ... Instars 1, 3 

1L Blood -red Instars .‘1—7 

and 

TIL Blood rod and green ... Instar 8 
The duration of the metamorphoses was as follows 

Copulation, February 16th to March 2nd ... \‘\ to 14 days. 

Interval, March 2nd to 5th ... ... 'I 

Ova laid March 5th, hatched ‘U)th ... ... 25 „ 

Second instar hatched April 4th 5 

Third „ 8 th 4 

Fourth .. „ 1 3th 5 

Fifth .. 28th 

Sixth „ May 7 th 

Seventh «, 14th 7 ,, 

Eighth „ „ 15th 11 


If we allow 10 days for the eighth (and probably last) to hatch out to the 
adult state, and 2 days for complete maturity, that gives 110 days, from 
copulation to copulation, or say 100 days fora complete lifecycle. 

Neither in nymphal nor adult states has Dindymus any appreciable odour. 

The adults and older nymphs seem entirely carnivorous, feeding on other 
hugs, thin-shelled snails, lepidopteron# larva) and pupa, rte. Mr. Kershaw has 
also seen an adult, with its seta) thrust into the hard oothecn of the Miuitid 
Hinrodula musturei W. F. Kirby. In feeding, the bug often sucks without 
using the labium at all ! In this case the bog constantly thrusts the” welkin 
and out of the body of its prey. 

The following text figure illustrates some of the methods of using the labium 
while feeding. 



J.C.K. 


Fig. 1, Din- 
thjiHus tatt- 
<1 ui ft e u « 
sucking a 
cockroach, 
set® wholly 
within the 
labium. 

Fig. 2. T h e 
same at 
another 
time, t h o 
labium 
acutely an- 
gled, seta* 
partly ex* 
posed. 

Fig. 3. The 

same with 


set m uncovered between the angles of the labium. 

Fig. 4* The bug using the setae without the guidance of the labium. 
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2. Camocoris marginatuM (Thun berg,) 

PI figK, 1 — 7. 

This form belongs to the Myodochidte (or “ Lvga.ida? ,f of some authors) mid 
has much the same geographical distribution as the Dimhjmm and is also with' 
out any offensive smell. The only near ally of which the metamorphoses are 
fairly known is the American Slahit/mo&UJhu8 turcicu*. The eggs obsened were 
deposited about the middle of December. 

The period from hatching to maturity was fifty-three days ; in wot seasons 
it is perhaps much less. The exact number of moults was not observed. 

The ova arc deposited on the upper side of a leaf in a semi-circular hatch of 
about twenty, touching one another. When first laid they are pale yellowish* 
red, deepening to blood-red, the caps white (PI. fig, 1-2) the entire egg usually 
splits longitudinally, though sometimes the upper part of the shell breaks trans- 
versely some distance below the cap. Nym/>hal imUir *. — When first hatched the 
nymphs are blood -red, an tonnw and legs brownish. Abdomen almost globular 
in section. They feed on vegetable juices, especially Tojocarjmn inyhiiatuu. 
Hook, and Arn., a twiner very common in South China. The labium reaches to 
about the middle of the ubdottnm, gradually lengtlionimr and reaching beyond 
the apex in much about a week. The bug is loss globular in section, when 
about one -fourth of an inch long, the legs and labium being black, the latter 
again reaching only to the middle of the abdomen (PI. fig. 3.) When about 
four weeks old, the togminal pads arc reddish-brown and fairly distinct 
(Pi. fig. 4-0). At five weeks they are black. 

To facilitate the final moult, the bug hangs from a twig, and occasionally 
briners tho hind logs over the back, scraping them down the tegmimi towards the 
pearly white membrane (fig. 0), In about three hours after this moult is 
accomplished the membrane becomes dark smoky, and the red colour of the 
other parts darkens. In about eight hours the change of colour is complete 
(fig. 7). 

Explanation or Plat v:. 


Fig, la. 

... Dimly mu s mn yuineus, ova. 

„ 2a, 

... First nymphal instar. 

o(i * ... 

... Fifth nymphal instar. 

4a. 

... Eighth nymphal instar. 

„ fia. 

... Adult. 

„ 1« 

... Oattnocoritt maryinatw, ova. 

o 

}> A * 

... The same, enlarged. 

„ 3. 

... First (?) nymphal instur (about a week old). 

,, 4. 

... A later instar (about four wee|w» old), 

,, m ... 

The same in profile. 

u b * , *** 

... ftewly emerged ndult. 

«« 7. 

... Adult with matured colouring. 









THE FERNS OF THE BOMBAY PRESIDENCY. 


BY 

E, Blatter, 8J. 

It is strange that, the ferns, though being distinguished by an 
infinite variety in the form ami division of their leaves and the ele- 
gant beauty, of their whole appearance, received so Utile attention in 
the Bombay Presidency on the part of botanists as well as of tuna- 
tours. An explanation of the fact may lw found in the circumstance 
that p*t near the centres of human commerce in the Presidency the 
fern vegetation is very scanty or almost ml. Other parts with a 
rich growth of ferns are inaccessible for most of us during the four 
rainy months of the year, when plant-life i* at it* best. A second 
reason might he the difficulty that is generally experienced in the 
identification of the members of this class of plants. The conse- 
quence is that the botanical literature regarding our ferns is not a 
rich one. Of those that wrote expressoly on the Flora of the Presi- 
dency, Graham 1 is the first to give some information on the erypto- 
gamic vegetation. He mentions 25 species of ferns with notes as 
to the places where they hud been collected. Dalzell and Gibson 2 did 
not add anything to the knowledge of the cryptogams. Wo read in 
the preface to their u Bombay Flora M : 41 The Cryptogamio portion 

of the catalogue 1ms, in older to meet the present wants of our readers, 
been literally transcribed from that of Mr. Graham, but we hope on 
a future opportunity to be able to present it t»> the public in a more 
eumpaGt and enlarged form/’ Whether their hope was over realized 
I am not able to say; at least I could not find any further publication 
on the subject by either of the two botanists. In 1886, H, M. 
Bird wood wrote a catalogue of the Flora of Mutberan in which he 
enumerates 12 species of ferns as growing in that place. In 1887 4 , 
be published » catalogue of tb# Flora of Mabableshwar ami Mutberan, 
nteptioniug 14 species as occurring in both places. In a final revision 

1 JT. Oiahani ; Catalogue of the Plant* glowing \n Bombay and iU Vicinity, 1680. 

* A. Detail and A. Cibaon : The Bombay flora, Bombay, 1B6J. 

M H. Jg. Bird wood : A Catalogue of the flora of Matheran j in B. K. H. Jonrnl Vol. 1, 

km, . 

4 H. M. Bird wood : A Catalogue of the flora of Mahableahwar and Matheran; in 
iowael, B. K. H. &, Vol. II, > W, 
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of the same catalogue in 1897 the species of ferns found at 
Mahableswar and Matheran 1 amount to 32. The latest and at the 
same time the richest contribution towards the knowledge of the 
fern-vegetation of the Bombay Presidency is contained in Vol. V of 
our Journal, where T, It. M, Macpherson 2 gives a list of 75 specie?* 
gathered in North Kannri. Reference is sometimes made to the 
Bombay-forns in W. Hooker’s u Species Filioum ” and “ Synopsis 
Filioum”, of Smith’s “Historin Filioum,” R. IT. Beddorne’s 44 Fern* 
of Southern India,” “The Ferns of British India,” and especially in 
his 44 Handbook to the Ferns of British India, Gey Ion and the Malay 
Peninsula.” Hero I must not forget to mention Gray who, in his 
treatise on the “ Botany of the Bombay Presidency,”^ mentions 
about 50 species of Ferns. 

Of the species enumerated in the catalogue I was able to verify all, 
except Nos, 108, 109, and 110, which have been received into the 
list on the authority of Gray. Through the kindness of Mr. Gammie 
1 had access to the Herbarium of the Economic Botanist at Kirkee. 
Most of its specimens belong to other parts of the Bombay Presi- 
dency than North Kanara. Tho collections of the B. N. II. 8. cover a 
greater area. Maopherson’s herbarium supplements that at Kirkee 
as it contains exclusively specimens from North Kanara, Another 
collection, by Woodrow, consists chiefly of species gathered at 
Muhablesbwar, Matheran, and in tho Southern Mahratta Country, 
Tho Herbarium of St. Xavier’s College contains specimens collected 
in the Konkan, on the Ghats, and in the Poona district. 

In the “ Note ” to the 44 Flora of the Presidency of Bombay ” 

< 'Ooke.says : “ A difficulty which occurs in the proparatian of a local 
flora is the want, in many cases, of information as to the precise 
localities in which specimens have been collected. The older 
botanists, Stocks, Dalzell, Law, etc.; who collected in the Presidency, 
rarely furnished more definite localities than Konkan, Deccan, 8iml 
and the like.” 1, for my part, have no reasons to make the same 
complaint. Nearly all the specimens I have seen are well ticketed, 
sind only in a few ease* 1 had to ta satisfied with a more general in- 

1 H. M. Bird^ood : A Catalogue of (he Flora of MelubJefchwar and Matheran $ m Journal. 
B. N. H.S.,ra X, i >.304. 

a r, B, M. M aepheraon : Utt of Form gathered in Nonh K anaraj in Journal, B. K, H. 8 
Vol. V, 376. 

1 W. Gray. The Botany of the Bombay Presidency ; In Bombay Gwettter, Vol. XXV 
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formation as to the locality of a species* The material that was at 
my disposal cannot, of coarse, be compared with that of' the great 
botanical centres of Euroj^e, but. being of comparatively reoent 
origin, it is distinguished just by that advantage which is very often 
missing in old collections, viz., accurate data as to the habitat of the 
species. 

In order to facilitate the ready formation of a general idea regard- 
ing the plant-geographical position of our Fern-Flora 1 shall add to 
each species its distribution in the Indian and Extra-Indian regions 
as given in Beddomc’s “ Handbook/’ For practical reasons I shall 
follow the nomenclature and classification as laid down in the same 
work, though the modern treatment of the subjod would recom- 
mend a good many changes. 

As regards the Rkizovarpece (Marsileaceas and Salrintarece) I am 
not able to give any reliable information, as the Herbaria contain 
no specimens belonging' to either of these Orders. Dalzoll and 
Gibson mention three species : Mar site a </uculrifoliata , Isoldes c oro - 
mandelina , and Salvin'* a ru mil at a, hut no habitat is given. loan 
scarcely believe that so many industrious collectors and able 
botanists that visited the different parts of the Presidency entirely 
overlooked these interesting plants, and I feel sure that the European 
Herbaria are able to supply the necessary materials. 

FILICINEJE. 

I.—' GfcBfCn&KIACKJS. 

1. Qleichenia limari* (Bunco.) N. Kanara : above ghats : TyagH, Yellapur, 
Bsreh, Idagooitgi, Nuji, Sumkund, Nilkund, Sirsi, Jog, Hoolgeri, Harahikuta ; 
below ghats ; Herigooti, Katgal, Honswur, Kasurgode, Bliatkal, Hebunkerri ; 
perennial, climbing to a good height over banks, (Macphewon) ; Southern 
Mahratta Country : Castle Bock (Gammie) ; Koakan (Gray).— Mountains of 
Southern India and Ceylon, up to 6,000 feet ; Sikkim ; Bhotan ; Nepal ; 
Kumaon ; Khasya, etc., up to 5,000 feet ; Malay Peninsula.— Japan ; Tropical 
Australia ; America ; Polynesia. 

II.— PoLVPomac»jK. 
i.—Cyathm. 

2. Cyaihea spmulo$a t (Wall.) N. Kanara : above ghats : Anmode, Cooesi, 
Hoolgeri ; a tall tree fern, cauder 1045 feet, in damp shady places, (Macpher- 
son).— Wynaad at 8,000 feet ; South Kanara ; Coorg ; Jeypore Hill : Nepal ; 
Jaintea Hills. 

8. Alsophila lalebrota, (Hook.) N, Kanara : above ghats ; a lofty tree fern, 
(Maophenon)/— NUgiris and all the Western mountains of the Madras PreaU 
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dency and the Bhevaroys, up to 7,000 feet ; Sikkim ; Bhotan ; Khasya 3,500— 
5,000 feofc ; Malay Peninsula ; Penang. 

4. A ho phi la glabra* (Hook.) N. Kanara: above ghats : Jog, Bareli , Tdagoongi, 
Anmodo, Cooe&i, Kumbarwada, Devinumni, Bmnkund, Nilkund, 8irsi, Tyagli, 
Hoolgeri, Munchokerri, Harsh iknta ; below ghats : Katgal, Yan. A tree fern 
found in moist shady places, (Macpherson). — Western hills of the Madras 
Presidency up to 4,000 feet ; North Aroot and Ouddapa Hills ; Jeypore ; 
Himalayas, very common in Sikkim, Nepal, etc. ; Burma and Ceylon. 

— Dicjcsomea* 

5. Peramma egaiheoides (Don.) In moist shady places at Mahahleshwar 
scarce. (Gray). — Nepal and Bhotan, 6,000 — 10,000 feet ; Khasya, 4,500 — 6,000 
feet ; Anamailays, 6,000 feet. 

J. —Hymenophyllm. 

6. Hyrnenophyllun* polyanthos, (8w. ) S. Mahratta Conn try : Castle llock 
(Gammie). — Western Ghats of the Madras Presidency ; Ceylon ; Himalayas 
and Khasya mountains, 1,000 — 12,000 feet ; Burma. 

7. Trichomam* kurxii, (Bedd.) N. Kanara : above ghats : God hull], Anshi 
ghat, at no great elevation. Found on moist trunks of trees during the mon- 
soon, (Macpherson). — Malabar, foot of the Tambaelierry ghat : Assam ; 
Andaman Islands. 

8. Trichomatw i ntramarg inale, (Hook & Grev.) N. Kanara : above ghats : 
Devimunnl On moist rocks and ground in shady places by the banks of 
streams, (Macpherson).— Malabar plains, foot of the Bhagamandal ghat which 
descends from Coorg ; Ceylon, in the Ambagamwa district : Sivagari Hills 
(Tinnevelly district). 

9. Trlcliamatm hipunctatum* (Poir.) Western forests of the Presidency, 
(Beddome). — Western forests of the Madras Presidency, up to 8,000 feet : 
Ceylon ; Himalayas and Khasya hills, up to 6,000 feet.— Throughout the tropics 
of the whole world. 

4 . — Damlliea;. 

10. Leucotitgia immtrta, (Wall.) Mahahleshwar. on trees and banks, 
(Birdwood and Cooke).— Madras Presidency on the Western mountains ; Ooorg ; 
Himalayas, from Mussorie to Bhotan, 8,000- — 6,000 foot ; Sikkim : Khasya ; 
Malay Peninsula. — Java* 

11. LeucosUgia putchra, (Don.) Mahahleshwar, on trees, (Birdwood). 
Madras Presidency on the Western mountains; Ceylon, Central Provinces 3,000— 
6,000 feet ; Himalayas ; Nepal ; Bhotan, 2,000—9,900 feet ; Khasya ; Monlmein, 

12. Darallia bullakt, (Wall.) Western Ghats of the Presidency , (Beddome), 
—Western Ghats of the Madras Presidency ; Himalayas, Nepal to Bhotan* 
2,000—6,000 feet ; Khasya ; Ceylon ; Burma ; Malay Peninsula.— Japan ; South 
China ; Malay Islands. 

33. M&roltpia Mptfunca, (L.) N. Kanara : above ghats : Jog ; below ghats ; 
Yan. Frond found at Jog 7'-9" long, 3'-3" broad, (Macpherson).— 'Western 
mountains of Madras Presidency; Ceylon; Himalayas tmm Kuthaon east- . 
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wards ; Khasya ; Chittagong ; Malay Pcm insula.— China ; Japan ; Malay Islands ' 
Polynesia ; Tropical America. 

14. Microhpid apelunea, (L,) var, rhomboid eu, N, Kanara, (Macpherson). — 
Very common throughout India and Ceylon. 

15. fitenoloma ohinenm, (Swartz.) N. Kanara; above ghats: Sumknnd. 
Tyagli, Nilkund, Hoolgeri, Harshikuta, (Macpherson) —Madras Presidency, 
Western mountains, B^OOO — f> r 000 feet; Himalayas, Kumaon to Bhotan ; Khasya; 
Ceylon ; Malay Peninsula,— China, Japan, Polynesia, East African Islands. 

1<5, Schizoloma lobata, (Poir.) North Kanara: above ghats ; Jog, (Macphcr- 
son).— Malabar and Travancore mountains ; Ceylon.— Queensland ; Polynesian 
Islands. 

17. Schitoloma m$i folia, (Swartz.) N. Kanara: above ghats: Idagoongi, 
Nuji, Anshi, Devimunni, Sumkund, Nilkund, Hoolgeri ; below ghats : Horigooti, 
Katgal, Honawur, Kasnrgode, Bhatkal, (MacpherBon) .—Deccan : Maha- 
bleshwar, ^Birdwood). — Western mountains of Madras ; Ceylon ; Himalayas, 
Sikkim to Muneyporc and Chittagong up to 4,000 feet ; Burma. — North 
Australia, Tropical Africa ; East African Islands ; Polynesia. 

18. Schisolotna heierophyUa , (Dry.) North Kanara : Very common above 
and below ghats. Frond* occasionally tripinna tifid. Specimon found at Hirsi 
tripinnate as in LimUaya heUropkylla ( Macpherson ). — Malabar mountains* 
Travancore ; Coylon ; Malay Peninsula,— Mauritius ; Hong-kong ; Malay 
Islands. 


ft. — Pleridta ?. 

t9. A diant um lutmlatum , (Burm.) North Ratiara : Common above and 
below ghats during the rains, dying down shortly after, (Macpherson) ; Goa 
territory, pretty common, (Dalgado) ; Deccan : Mahableshwar, (Bird wood.) 
Louavli, (Gammie) ; KJjandala, (Blatter) ; Konkan : Matheran, (Birdwood.) 
Throughout Northern India in moist places ; South India : general on the 
western side in the plains and lower slopes of the hills ; Ceylon ; Burma* — In 
the tropic# of nearly the whole world. 

20. A diant um tnpillus vmsris , (L.) Deccan : Fancbgani, bn wet rocks, 
(Birdwood) ; under sheltered banks near watercourses in the Deccan. 
Khaadesh, Gujarat, Bind, (&r*y).— Madras PreeideJncy, west side, common on 
banks of rivers in the plains, and up to h,000 feet ; Ceylon ; North India.— 
Europe Africa v America ; Australia. 

21* Adimtum wMdatum, (L.) Southern parts of the Presidency in the 
higher ghats, (Gray ^Throughout India, Ceylon and the Malay Peninsula, in 
the plains and on lower slopes of the hills*— South China; Malay Islands ; Java; 
Mauritius ; Tropical Africa * Cape Verde Islands. 

Adiuntum (ttkiopioum, (JL ) N* Kanara : above ghats : Sup*, rare 
(^plmT«ion).--Ndgiri and Pnlney mountains at the higher elevations ; 
’ 5 New iSeohmd ; America ; Africa f East African Maads. 
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23. Chtilanthe* furinoM, (Kaulf.) N* Kanara: above ghats: Nidgod, 
dying down shortly after the rains, (Macpherson) ; Deccan : Mahableshwar, 
Panchgani, (Bird wood) ; Sakar Pathar, Purandhar Fort (Cooke) ; Lonavli 
(Gammie) ; Khandala (Blatter) ; Konkan : Matheran (Birdwood). The 
Copper-fern variety at Pertabgarh. 

24. Chnlantfm tenutfolia, (Sw.) North Kanara. Common everywhere 
during the rains, dyiug down shortly after, (Macpherson) ; Deccan : dry 
localities, (Gray) ; Lon da on clay banks ( Woodrow. ) — Madras Presidency, 
common in the plains and on low bills up to 4,000 feet; Bengal; Assam; 
Chittagong ; Dacca : Ohota Nagpur ; Khasya up to 3,500 foot : Sikkim ; Malay 
Peninsula.— China ; Australia : New Zealand ; Polynesia ; Uruguay ; Malay 
Islands. 

25. Fieri* longi folia (L.) N. Kanara : above ghats : Supn, Arbail ghat, 
Anshi ; below ghats : Yan, (Macpherson) ; Southern Mabratta Country : 
Castle Bock, (Woodrow) ; Konkan : below Mahableshwar, (Birdwood). — 
Madras Presidency ; Bangui, in the plains and up to 5,000 feet ; Ceylon : 
Burma. — Widely distributed over the whole world. 

26. Pterie petlucida, (Prosl.) N. Kanara: very common everywhere; a 
variety with broad white bands down the centre of the pinutc is found on the 
Anshi and Nilkuud ghats, (Macpherson) ; Southern Mahratta Country : Castle 
Rock, (Woodrow) ; Deccan : Mahableshwar, (Birdwood).— Western forests of 
Madras Presidency ; plains and hills of Bengal up to 3,000 feet elevatiou.— * 
Malay Islands ; Guinea Coast. 

27. Pterh quadriaurita , (Rota. ) N. Kanara : below ghats, common above 
ghats, (Macpherson). Southern Mahratta Country : Castle Rook, (Woodrow). 
Amboli Ghat. Deccan : Mahableshwar, (Birdwood) ; Konkan : Danoli, 
(Woodrow), Matheran; (Birdwood).— Throughout India, Ceylon, and the Malay 
Peninsula, from the plains up to 8,000 feet, — All round the world throughout the 
tropics and a little beyond them. 

28. Pltrn quadriaurita , (Retr.j var. getigera . N. Kanara, ( Macpherson). — 
Coorg and Malabar* 

21). Fieri 8 aquilina, (L.) N. Kanara : common on the oreafc of the ghats in 
dry places, (Macpherson), Deccan : Mahableshwar (Birdwood), Panchgani, 
Bakar Pathar, (Woodrow), Khandala (Cooke); Konkan: Matheran, (Bird* 
wood).— Throughout India, Ceylon, and the Malay Peninsula on the moun- 
tains, 2,000—8,000 feet*— Throughout the whole world, except the Arctic sones 
and temperate South America. 

30. Campteria biaurita , (L.) North Kanara : above ghats: Jog, Supa 
Jugclpet, Anmode, Kumbarwada, Anshi, Devinmnni, Idagoongi, (Macpherson). 
Mahableshwar, (Birdwood). Panchgani, (Cooke)*— Madras Presidency, west- 
ern parts up to 6,000 feet ; Northern India from the p)ai&» op to 6,000 feet ; 
Ceylon ; Malay Peninsula*— Malay Islands ; China , Australia ; tropical Africa. 

31* Ckratoptirti thaUetro*(k$, (L.) North Kanara: below and above ghats, 
common in tanks and -streams, in swampy ground and even hoe fields in the 
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rains ; a perennial in favourable situations, (Macpherson). Londa, (Woodrow). — 
Throughout India, Ceylon, and the Malay Peninsula up to 3,000 foot 
elevation*— In the tropics of the whole world, 

7 . — Iileohnm. 

32. Blechnwn orientate , (L.) N. Kanara : very common above and below 
ghats, (Macpherson). Bouthern Mahratta Country: Castle Rook (Cooke), 
Deccan : Mahableshwar, (Bird wood), Konkau, (Gray).— Throughout India, 
Ceylon, and the Malay Peninsula. — Malay Islands ; China : Polynesia ; 
Australia. 

fif. — Asplemew. 

33. Thamnopteri* mdus , (L.) var. phyltitidie , (Don.) N. Kanara : above 
ghats : Jog, Kanxar, Niikund, Tyagli. Growing on trees, (Macpherson).— 
Western foiests of the Madras Presidency, very common , Himalayas ; Khosya , 
Malay Peninsula,-- Java ; Luzon ; Samar. 

34. Atplemum lunulutvm , (Sw.l N. Kanara: above ghats : Niikund (Mac 
phersou). — Nilgiris ; Anamallays. 

36. A aplenium lunulutum, (Sw.) var. trape&iforme. (Roxb.) Mahableshwar 
(Birdwood) ; Panchgani (Woodrow).— Nilgiris , Anamallays. 

3d. Aeplenium falcatum, (Lam.) N. Kanara: above ghats : Yekambi (Mao- 
phersou) ; Bavantvadi (Dalg&do) , Mahableshwar (Birdwood). — Madras Pre- 
sidency, Western mountains ; Ceylon ; Malay Peninsula ; Soonderbun ; Koolns 
in Jessore. — Australia ; S. Africa and its islands ; Polynesia. 

37. AtpUmium macrophyllum, (Swartz.) N, Kanara ^Macpherson). — Madras 
Presidency, Western mountains ; Ceylon ; Malay Peninsula. — Australia ; 8, 
Africa ; Polynesia. 

38. Asplenium unilateral*, (Lam.) Panchgani (Birdwood).— Madras Pre- 
sidency, in all the Western foiostn up to 5,000 feet. Himalayas from Chamba to 
Bhotan, 1,000— 5,000 feet ; eastward of Nepal; Chittagong; Ceylon; Malay 
Peninsula.— Malay Islands , Polynesia ; Japan ; Tropical Africa. 

89. Asplenium unilateral e , (Lam.) var. rivule, (Bedd.) N. Kanara: above 
ghats : Niikund, Tan, Maiimani, (Macpherson). — Pulnoy Hills and Anamttlays, 
only in river beds. 

40. Attplenium unilateral (Latn.) var. udum (Atkinson). N, Kanara: 
above ghats: Anmodo ; Oooeai, (Macpherson).— Himalayas ; Dalhouaie, 5^600 
feet elevation ; pendant from dripping rocks. 

41, Asplenium laemiatum, (Don.) N. Kanara : above ghats : Anshi, Yekambi, 
(Macpherson); Mahablashwar and Matheran, (Birdwood).-* Madras Presi- 
dency, all the Western mountains, 3,000—8,000 feet ; Himalayas, Gurwhal to 
Bhotan ; Khasya ; Ceylon.— Japan. 

41 Afoyrium hokenacherianum , (Kse.) N. Kanara : above ghats, below 
ghats common daring the rains, (Macpherson), Sind (Beddome).— Madia* Pre- 
sidency in the Western forests, from the plains xxp to 4,000 feet ; Ceylon. 

44* Athyrium mtcroearpum, (Blume.) N. Kanara : above ghats. (Maepher- 
•on V-^ath India* wety eomraon on the Western mountains, above 3,000 feet ; 
U 
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Ceylon ; Himalayas, Gurwhal to Bhotan, 2,000—9,000 feet ; Kbasya ; Burma ; 
Malay Peninsula.— Malay Islands ; China ; Japan, 

44. Athyrium gymnogrammoidei (Kl.) Mah ablest war (Birdwood). --Ceylon ; 
Central Provinces, 5,000—6,000 feet. 

45. Athyrium jUix-famina, (Bernh.) var. pectinate, (Wall.) Mahablesh' 
war (Birdwood) ; Sind (Beddome). — Himalayas, Sikkim to Gurwhal, 2,000 — 
5,000 feet ; Parasnath, 4,000—5,000 feet ; mountains of the Godavary and 
Central India ; Mount Abu. 

46. Athyrium filix-fccmina, (Bernh.) var. flabellulata, (Clarke). Mahablesh' 
war (Birdwood).— Sikkim, 13,000 feet ; Yakla ; Jongri. 

47. Athyrium fulcatum, (Bedd) Mahablesh war (Beddome).— South India, 
Anamallay Hills, dry grassy places 5,000 feet ; Myhenda Hill near Berhampore. 
4,500 feet ; Parasnath, 4,000 feet, 

48. Diplazium atqterum , (Bl.) N. Kanara : above ghats : Supa, Sirs!, Tyagli 
Jog, (Macpherson), — Madras Presidency, throughout the Western forests, from 
no elevation up to 3,000 feet ; Cuddapa forests ; Sikkim ; banks of the Teesta. — 
Java. 

49. JHplazium latijolium , (Don.) N. Kanara : above ghats : Tyagli, 
Hoolgeri, (Macpherson).— Madras Presidency, in all tho Western forests ; North 
India, throughout the Himalayas and Kbasya Hills ; Ceylon ; Malay Peninsula. 
— Australia ; China ; Philippines. 

50. Aniwgonium ttculmtum, (Presl.) N. Kanara : Above ghats : Jog, Kyga- 
ghat, Barch. Idagoongi, Supa, Chaudwadi, Anmode, Cooesi, Devimupui, Sunt 
kund, Tyagli ; below ghats : Kadra, Katgal ; growing on the banks of streams, 
(Macpherson) ; Mahablesh war (Birdwood and Cooke).— South India, common in 
the plains on the Western side and up to 3,000 feet • Bengal Plains ; Ceylon : 
Malay Peninsula. — China ; Formosa ; Malay Islands. 

51. AUantodia javanica, (Bl.) Kanara ; in moist places along the ghats, 
(Gray).— Nepal and Bhotan, 4,000—7,000 feet ; Kbasya, Mikir Hills ; Ceylon.— 
•lava ; Samoa. 

52. Aetinopterie dichotoma , (Forsk.) Deccan; Khandala ghat on Maha- 
bleshwar road, (Birdwood) ; Kartraj ghat near Poona, Parvati Hills, (Blatter) ; 
Pataa, Chakan, Purandbar Fort, Shivapur to Nasrapa, (Cooke). Generally on 
rooks and old walls. — Throughout India, especially the Peninsula below 3,000 
feet ; Ceylon. — North Africa ; Mascareen Islands ; Persia ; Cabul. 

9. Aepidisw. 

53. Meeoehl&na polycarpa, (Bl.) N. Kanara ; below ghats (Macpherson). — 
Malay Peninsula-— Malay Islands. 

54. Polytlickufn aurioulatum , (L.) Ghats of the Southern Presidency, 
(Gray),— Throughout India and Ceylon.— Formosa. 

55. Polyttichum ttculeatum, (Sw.) Ghats of the Southern Presidency, (Gray)— 
Throughout India on the mountains— Throughout the whole world. 

36. A$pidium subtriphyllum, (Hook.)N. Kanara; above ghats: Malimani, 
(Macpherson).— ‘Ceylon ; Malay Peninsula. 
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67i A vpidium polymorphism f (Wall.) X. Kanara : above ghats: Mai imam, 
Jog, Anmode, Cooeai, Supa, Nilkund, Sirai, Tyagli, (Macpherson). Deccan : 
Mahableah war, (Bird wood) ; along the higher ghats, (Gray). —Madras Presidency, 
western forests up to 4,000 foot ; Northern India from Gurwhal to Mishmoe 
and Chittagong ; Burma ; Ceylon.— -Malay islands ; Philippines ; Fernando Po 

68, A *ni(Uum eicutarium, (8w.) N. Kanara : common below ghats, very 
common above ghats, (Macpherson). Southern Mahratta Country : Castle Rook, 
(Gammie) : Deccan : Mahableshwar, (Birdwood), in the shady ghat jungles, 
(Gray), Khandala, (Blatter) ; Konkan : Matheran, (Birdwood). Throughout 
India, from the plains np to 6,000 feet.*— In the tropion throughout the world. 

60. Atpidium multicaudatum , (Wall.) N. Kanara : above ghats ; Nilkund, 
(Macpherson). — Khasya Hills, south side up to 1,000 feet elevation : Burma ; 
Anamallay forests V 

60. Pleocnema memhranifolia , (Preal.) N. Kanara : above ghats : Nilkund, 
Birsi, Tyagli, Jog, Hoolgeri ; below ghats : Katgal, Hebunkerri, Yan, (Macpher- 
son).— East Bengal Plains, extending into Assam, Caohar, and Chittagong ; 
Khasya and Sikkim Hills up to 3,000 feet elevation ; Burma ; Malay Peninsula. 

61. Latirm calcarata, (Bl.) var. ciliata , (Wall.) N. Kanara: above 
ghats : Anmode, Cooesi ; growing on moist rocks and by the banks of streams, 
(Macpherson). — Southern India, very common m all the Western forests , 
Ceylon ; Khasya ; Himalayas ; Burma. 

62. Latirta tyrmatica, (Willd.) N. Kanara : above ghats: Anmode, (Macpher 
son). South India, not common ; Careoor ghat, 2,000 —2,500 feet ; Anamallays 
and Travancore Hills ; Ceylon ; forests of the Central Provinces. North India, 
Sikkim, Assam, Khasya ; Burma ; Malay Peninsula.— Philippines. 

68. Latirea Jilix-mas, (L.) var. elougata, (Hook, and Grev.) Deccan: Maha- 
bleshwar (Birdwood and Cook«), Southern India, on the Western mountains, 
4,000— 6,000 feet; Ceylon ; Himalayas and Khasya, 5,000 -9,000 feet. 

64. Latina (L.) var. oochleata , (Don.) N. Kanara: Anshi ghat, 

(Macpherson) ; Deccan : Mahableshwar, (Birdwood and Cooke).— Southern 
India, Western mountains 2,000—4,000 feet ; North India up to 4,000 feet ; 
Malay Peninsula. 

66* Latina dit tasks, (Forsk.) N. Kanara : Bilgi, near Menshi, (Macpherson). 
—Madras Presidency, Western mountains, common up to about 6,000 feet , 
North Arcofc and Viragapatam Hills ; Ceylon, up to 5,000 feet ; Burma. — Malay 
Islands ; Polynesia. 

66. Latina tmetieauli*. (Wall.) N. Kanara, (Macpherson).— South India, 
on the Western mountains, 2,000—8,000 feet; Ceylon, 1 <600— 8,000 feet; 
North India, Himalayas from no great elevation np to 4,000 feet ; Malay 
Pettinsula.— China ; Australia ; Polynesia. 

67. Latina orenata, (Fartk.) Western Ghats, (Woodrow).— South India, 
on the Anamallays, Peringoonda Hill, 6,000 feet ; Ceylon ; Himalayas from 
Gurwhal to Bhotan, 2,000—7,000 feet ; Khasya, 2,000—4,500 feet ; Chota 

, Nagpur, 2,000—8,000 feet ; Malay Peninsula.— South China ; Mauritius ; 
tropical Africa. 
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68. Latina odontcloma, (Moor©.) Mahableshwar : at Kate's Point and along 
the crest of the hill on the way to Panchgani, (Birdwood ).— Himalayas, Chamba 
to Bhotan, 11,000—16,000 feet elevation. 

69. Lattrea $par*a , (Don.) Mahableshwar : on tbe Yenna near the falls, 
(Birdwood). — South India, on all the Western mountains and on the hills on 
the Bast side ; Ceylon ; Himalayas and Khasya, 2,000—6,000 feet ; Banna : 
Malay Peninsula. — Malay Islands ; China ; Mauritius. 

70. Ntphrodium unitum, (L.) N. Kanara : above ghats : Anmode, S&mttode, 
Sirsi ; below ghats : Katpal, Hebundcrri ; growing in Bwampy places and 
tanks, (Macpherson).— Throughout the Indian region in swampy places. — 
Tropical Asia, Africa, Australia and America. 

71. Nephrodium pteroide*, (Bets.) N. Kanara : above ghats : Kumbarwada. 
Anshi, Nilkund, Sirsi, Ekambi, Munobekerri, Tyagli ; below ghats: Katgal. 
Growing in dry shady places in evergreen jungle, (Macpherson). — Madras Pre- 
sidency, Western mountains, 2,000 — 4,000 feet ; Ceylon, up to 3,000 feet ; 
Burma.— Philippines. 

72. Nephrodium extmmm , (BI.) N. Kanara: above ghats: Sirsi, Munehe- 
kerri. Growing in swampy places (Macpherson).— South India, Tinnevelly 
Hills ; Ceylon ; Central Provinces, 3,000— 4, 000 feet ; Burma ; Penang ; Malay 
Peninsula.— Malay Islands. 

73. Nsphrodium ptnnigcrum, (Bl.) 3ST. Kanara: above ghats: Tyagli, Jog; 
below gbats; Yan, Mankibiie (Macpherson).— South India, in all the Western 
mountain forests ; Ceylon, Central Provinces, 2,000—4,000 feet ; East Bengal, 
from Mishmee to Chittagong, at no great elevation ; Malay Peninsula. — Malay 
Islands ; Tropical Africa. 

74. Ncphr odium moth i, (Desv.) N. Kanara : below ghats ; common above 
ghats, (Macpherson)-— Castle Bock (Woodrow). Mahableshwar, (Birdwood). 
— Throughout the Indian region from the plains up to 6,000 feet.— All over 
the world in tropical and sub-tropical regions. 

75. Aephrodium crinipu, (Hook.) North Kanara : above ghats : Jog ; below 
ghats : Katgal. Growing in swampy places ^Macpherson). — Malacca , North- 
East Bengal, up to 1,500 feet, from Nepal to Assam and Chittagong, 

76. Atphrodium trunoatutn, (Presl.) N. Kanara : above and below ghats 
(Macpherson).— South India, Tinnevelly and Tmvancore Hills ; Ceylon ; Central 
Provinces, 2,000—5,000 feet ; Caohar and Chittagong Hills at no elevation ; 
Malay Peninsula.— Malay Islands ; North Australia ; Polynesia. 

77. A'tphrolepii cordifoUa, (L.) North Kanara: above ghats: Ekambi. 
Perennial ; specimens found growing on the top of Caryoia ur$n§, Willd. 
(Macpherson.) Mahableshwar on trees, (Birdwood). Panchgani, (Woodrow).— 
Throughout India up to 5,000 feet.— Japan ; New Zealand ; tropics of the whole 
world. 

78. NtphrohpU exaUaia, (L.) N. Kanara : above ghats : Jog, Kyga ghat, 
Susnkund, Sirsi, Tyagli, Hooigeri ; below ghats: Honawur, Kasurgode. Sped- 
men found] at Kasuigode nearly 6 feet long, (Macpherson).— South India,, 
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mountain forest# of the Eastern and Western sides ; Bast Bengal from Assam 
to Chittagong, up to ! r 000 feet ; Ceylon ; Malay Peninsula.— In the tropins of 
nearly the whole world. 

79. Ntphrohph acuta, (Presl.) N. Kanara: above ghats: Supa ; pendent 
from dripping rooks, (Macpherson). — South India, on the North Arcot Hill 
at no groat elevation ; Ceylon ; North India, Chittagong Hills up to 1,000 
feet.— Tropical Africa. 

90. NephroJepis ramom , (Beauv.) N. Kanara : below ghats : Karwar, Anahi 
ghat at no elevation. Annual, dying down after the rains, (Macpherson). — 
Ceylon, Central Provinces, 2,000 — 5,000 feet, climbing on trees ; Malay Penin- 
sula.— Tropical Africa ; Philippines ; Australia ; Fiji. 

10* Polypodi&a 1 . 

81. Phegoptsri » omata, (Wall.) North Kanara : above ghats, (Macpherson). 
—South India, Carqoor ghat, Malabar and elsewhere along the Western ghats ; 
Himalayas, from Kumaon to Bhutan, in tropical valleys up to 2,000 feet ; 
Chittagong Hills, 500 feet ; Malay Peninsula. — North Australia ; Polynesia. 

82. Gomopteri # prolifer a (Roxb,) N. Kanara : above ghats : Jog, Birchi 
Supa, Anmode ; below ghats : Kadra. Growing in the beds of rivers, (Mac- 
pherson).— Konkan (Gray).— Throughout the Indian region in the plains or low 
down in the hills — North Australia ; Tropical and South Africa and its islands ; 
Philippines ; New Caledonia : South China. 

85. Nipkobolun adnatcens (Sw.) N. Kanara : below ghats and above ghats, 
common on trees and rocks, (Macpherson) : Konkan jungles (Gray) ; Goa and 
Bawantvadi (Dalgado). — Throughout India from the plains up to 4,500 feet ; 
Ceylon ; Malay Peninsula. — China ; Fiji ; Mascareen Islands ; Cameroon 
Mountains. 

84. Drynaria qucrcifoUa , (L.) N. Kanara : above and below ghats. Common 
during the rains on trees and rocks, (Macpherson). Goa and SawantwatU 
(Dalgado) ; Konkan on trees, (Gray) ; Matheran, (Birdwood) : Deccan ; Maha- 
bleshwar, (Birdwood).— Throughout the Indian region in the plains or low 
down on the mountains. 

86. Ptopelti* linearis, (Thunb.) N. Kanara : above ghats, (Macpherson). 
Southern Mahratta Country : Castle Hock, (Woodrow). Konkan jungles, 
(Gray), Deccan: Mahableshwar (Birdwood).-^Hinmlays, 1,000—10,000 feet: 
Khmsya ; throughout Southlndia ; Ceylon ; Malay Peninsula.— Malay Islands : 
China ; Japan ; Central and South Africa and its Islands. 

88, Pkopelti* timplex, (Sw.) N. Kanara: above ghats, (Macpherson),— 
Himalayas. 

87* PUopdtU lanmolata, (L.) N. Kanara: Tan, (Macpherson), -Nilgiri# and 
higher mountains on the west side of the Madras Presidency ; Assam ; 
Ceylon, Ambawalla estate.— Tropical' America ; West Indies ; South Africa and 
its Islands ; St. Helena ; Sandwich Islands. 

88. PUopeUti mefhbramaea, (Don,) N. Kanara: Godhullie, (Macpherson). 
Konkan jungles, (Gray). Deccan: Mahableshwar, (Bind wood); Lonavli, 
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(Woodrow) ; Kbandata, (Cooke).— Himalayas, from Gurwhal to Bhotan, 3,000 
— 8,000 feet ; Khasya, 2,000— 5,000 feet ; Chota Nagpur, Parasnafch ; South 
India, mountains on both sides of the Mad rah Presidency, 2,000 — 0,000 feet ; 
Coylon. 

89. Pleopelth punetata, (L.) N, Kanara : above ghats : TyagU, Kaneur, 
(Macpherson). — South India, Western mountains up to 3,000 feet ; Ceylon ; 
North India, in the Bengal plains and up to 3,000 feet ; Malay Peninsula, — 
China ; Malay Islands : North Australia ; Polynesia ; Southern and Central 
Africa and its Islands. 

11. Grammitidm. 

90. Gymnogramrne Uptophylla , (Desv.) Deccan : Mahableshwar. Sat tarn 
Fort walls. (Beddomc).— Western ghats of the Peninsula of India, Ootaea- 
niund. — Europe ; the Azores ; Madeira ; CanarieB ; Africa ; Persia ; Australia ; 
New Zealand ; South America. 

91. Vitcaria elongate. (Sw.) N. Kanara : below and above ghats, on trees 
(Macpherson).— South India, on the Western mountains, 2,000 — f>,000 feet ; 
Coylon ; Central Provinces ; North India from the plains up to about 4,000 
feet ; Malay Peninsula ; Burma, etc.— Malay Islands ; Quoonsland : Polynesia ; 
Tropical Africa ; Mauritius. 

92. Hemionitu arifolia , (Bum.) Southern ghats and in Kanara (Dray). — 
Bouth India, iu the plains and in tbo mountains up to nearly 3,000 feet ; East 
Bongal plains ; Coylon ; Burma. — Philippines, 

12. Acrogtichen:. 

93. Sttmchl&na paluatre, (L.) N. Kanara : above and below ghats ; climbs 
to the tops of the highest trees, (Macpherson). Goa and Sawuntwadi. (Dal- 
gado).— South India, in the plains of the Wo»t Coast and up the mountains to 
about 3,000 feet ; Coylon ; North India, in the plains of Bengal and at low 
elevations on the hills ; Malay Peninsula, —South China ; Queensland ; Fiji, 

94. Polyhotrya apjmtdiculata , (Willd.) Belgaum, (Woodrow) ; on the ghat 
at Ghofcne, east of Batnagiri (Woodrow) ; Amboli ; M a the run, (Bird wood). — 
Throughout the Indian region. — Philippines : Hong Kong. 

95. Polyhotrya appmdiculata, (Willd.) var. aapUnii folia (Bory.) N. Kanara ; 
above ghats. —South India, in moist evergreen forests ou the western side up to 
nearly 4,000 feet. 

96. Gymnopterig variabilig, (Hook.) North Kanara : above ghats, (Macpher- 
son). Amboli (Woodrow).— Sikkim ; Bhofcan ; Assam ; Khasya : Cachar ; 
South India, Tinnevelly mountains, Jeypore Hills. 

97. Gymno^Agrig variabilig , (Hook.) var. lanceolate, (Hook.) Mahableshwar, 
on trees, (Birdwood) ; throughout the Western forests of the Presidency. (Bed- 
dome).— All over the Western forests of the Madras Presidency ; Ceylon ; Obota 
Nagpur ; Parasnath ; Burma. 

98. Gymnopterig variability (Hook.) var. axillaris, (Cav.) N. Kanara: 
above ghats, (Macpherson),— In all the Western forests of South India : Plains 
of Bengal and Assam ; Burma* 
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99. GymnopUti* contaminant , (Wall.) N. Kanara : common in evergreen 
forest* above and below ghats, (Macpherson). Castle Itook in shady woods 
(Woodrow) ; Matheran, (Birdwood), — South India, in tho Western coast 
forests from the plains up to 4,000 feet ; Ceylon ; East Bengal, the lower 
hills up to 4,000 feet ; Burma. 

100. Gymmpierit *u bcrenala, (Hook. & Grev.) N. Kanam : common in 
evergreen forests above and below ghats, (Macpherson); Castle Rock, (Wood- 
row) ; Mahableshwar and Mathoran, (Birdwood! ; Thana district, (Gray) ; not 
uncommon in the Western moist forosts of tho Presidency, (Beddomo).— In the 
Western moist forosts of the Madras Presidency up to about 4,000 feet ; Ceylon; 
Central Provinces. 

101. Gymnupteri* pres liana, (Hook.) N. Kanara: above and below ghats, 
common everywhere in river beds, (Macpherson) ; Konkan, (Law), — South 
India, Coorg. — Philippines. 

102. Acrortichum aureum , (L.) N. Kanara : on the banks of salt-water creeks 
and in marshy places near the coast, (Macpherson). —Tidal backwaters through- 
out the Indian region. — Throughout the world in warm countries near the sea. 

III. — OSMUNDACfcvK. 

103. Omunda regalia, (Lj N. Kanara : above ghats : in the bed of the river 
at Jogne and other places, also below ghats, (Macpherson). Mahableshwar, 
(Birdwood). — South India, on the Western mountains at the higher elevations ; 
North India, Kumaon, Bhutan, Khasya, 4,000 — 0,000 feet.- -Asia, North and 
South Africa, Central and North America, Europe. 

IV . — Sen t %<&ACir. 

104. Lygodium micropkyllum (R. Br. ) N. Kanara. above and below ghats, 
(Macpherson). Ghat jungles and South Konkan, (Gray). —South India, 
Malabar and West Coast generally, common in the plains, and also in tho Wynad, 
up to about 3,000 feet ; Cylon ; North India, Bengal plains ; Malay Peninsula.— 
Malay Islands. 

105. Lygodium flexuomm, (Sw,) N. Kanam : bolow gnats, common during 
the rains, common also abovo ghats, (Macpherson) ; Castle Rock, (Woodrow) ; 
Konkan ; southern part, (Gray) ; Penn to Campoli, (Woodrow) ; Matheran, 
(Birdwood); Deccan : Mahableshwar, (Birdwood); Ghat jungles, (Gray ). — South 
India, common on both sides of the Madras Presidency up to about 4,000 feet. 
North India, plains and up to 5,000 feet ; on tho Himalayas ; Ceylon ; Malay 
Peninsula.— Malay Islands ; Philippines ; N. Australia ; Tropical Africa. 

V MAitATTl AOEyfi. 

100. Angiopterit eveeta, ( Hoffm. ) N. Kanara : above and below ghats, 
(Macpherson) ; Southern Konkan, (Gray).— Throughout the Indian region up to 
7,000 feet. —Japan ; Tropical Australia ; New Caledonia ; Madagascar : Polynesia, 

VI.— Or4l(XlU)88AlIJS^. 

107. Ophioglotmum nudicauU (L.) N. Kanara ; below ghats : Karwar, in the 
rains, (Macpherson). — South India, Anamallay forests, and on the Western 
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mountains; Malay Peninsula.— America, from United States southward to 
Brasil ; New Caledonia ; Tropical Africa. 

108. OpMogbasum reticulatum, (L.) In grassy places on the ghats, (Gray).— 
South India, Nilgiris and Anamallays, 2,000 feet and upwards ; Ceylon, 
Newera Elya ; Himalyas, Malay Peninsula.— Malay Islands ; Polynesia ; 
Tropical America ; Africa ; Masoareen Island ; Philipines. 

109. Uelmintotfachy* zeylanica, (L.) Southern Konkan in swampy places 
(Gray).— South India, Western forests up to 3,000 feet ; Ceylon ; North India. 
Bengal plains to Assam and Cachar ; Malay Peninsula. — Malay Islands ; Philip* 
pines ; Tropical Australia ; New Caledonia. 

110. Botrychium virginianum, (L.) var. lanuginoium. Ghats, (Gray).— South 
India, at the higher elevations on the Western mountains ; Ceylon ; North India, 
on the Himalayas, Kumaon to Bhotan, 5,000 — 8,000 feet ; Khasyn, 4,000 — 6,000 
feet,— The typical plant in Europe, America, Japan. 

It can hardly be expected that the above list is an exhaustive one. Thore 
are good reasons for assuming that in the southern parts of the Presidency 
many a species will be discovered that up to now, has only been seen in the 
western forests of the Madras Presidency. Also the Konkan and the Ghats 
along their whole length might prove less poor in species when examined more 
minutely. This will scarcely be the awe with regard to Gujarat, Kathiawar, 
Catch, and Sind, except perhaps the mountainous region of Kathiawar. On 
my tour in Catch during the winter season I did not see a single species, not 
even a dried up relic of a fern. It is, bowover, possible that at least one fern, 
Adiantum capillus vtmerii, may bo growing there, as this species occurs even in 
Sind. 

If we consider that the number of known species on our globe amounts to 
3,500, we must admit that the ferns are very poorly represented in the Bom- 
bay Presidency, forming only of the vascular vegetation ; and more so, if 
we know that of all the ferns about 2.600 species belong to the Tropics. They 
usually form a great percentage of the vegetation of vascular plants, especially 
on islauds and along the coast, 6.g.> in Jamaica fa in Tahiti J, in Bt, Helena The 
countries situated at a greater distance from the sea are poorer in species, the 
ferns very often forming only of the vascular flora. A considerable 

diminution of species is observed in those territories of the tropical and warm 
temperate region that are devoid of forest and, being exposed to a parching 
sun and dry winds, suffer from draught for some time of the year. Such con- 
ditions prevail in the greater part of the Bombay Presidency. Considering the 
amount of rainfall only in the various parts of the Presidency, it is natural to 
expect the greatest number of species in North Kanara, the Southern Ghats, 
and in places with climatic conditions similar to those observed in Mahableshwar, 
As a mutter of fact three-fourths of all the species known in the Presidency 
have been found in North Kanara, and a good many of them ffnd, as far as 
Bombay is concerned, their northern limit in that country. Of endemic specie 
not a single one has been discovered up to the present. 
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DESCRIPTIONS OF INDIAN MICRO-LEPIDOPTERA. 
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E, MKYK1CK, B.A., E.Z.8. 

VII. 

(Continued from page 4G0 of thin Volume.) 

ElMBLKMTD/K. 

Eucottma trophwden, n. »p. 

g 9. 16-2H mm. Head and thorax light greyish-oohreous, variably mixed 

with grey. Palpi moderately long, porrected, second joint strongly dilated with 
projecting scales above and beneath, terminal joint short. Abdomen in g 
ochreous- whitish, base of segments blackish, with an expansible genital tuft of 
whitish -ochreous and black hairs, in 9 greyish. Posterior tibia) slightly rough' 
scaled. Forewings elongate, rather dilated posteriorly, costa gently arched, 
apex obtuse, termen sinuate, somewhat oblique ; in $ whitish-oehreous, some- 
times suffused with brownish-oehreouft, costa spotted with dull green, with a 
longer very oblique mark from middle, with a basal fuscous patch whoso edge 
runs from \ of costa to f of dorsum, suffused with pale ochreous towards .costa 
and mixed with green towards dorsum, and sometimes with a black mark in 
disc boyond middle ; in 9 ochreous- brown mostly suffused with grey aud green 
towards costal and basal areas, and sprinkled with black, usually with a spot of 
whitish -ochreous suffusion towards tormon in middle, apex sometimes suffused 
with whitish ; three black dots near termen below middle, and sometimes other 
scattered small black dots above these : cilia ochreous, sometimes partially 
spotted with dark fuscous. Bind wings in g with a dorsal fold filled with 
dense rough whitish -ochreous fiocculent scales and hairs ; grey, darker posterior- 
ly ; cilia whitish or pale grey, with darker subbasal line. 

Maskeliya, Madulsima, Diyatalawa, Hakgala, Patipola, Newera Eliya, Ceylon 
(Pole, Green, Fletcher) ; Nilgiris (Andrewes) ; Coorg (Newcome) ; Khasis ; 
from March to May, and August to November ; twenty-five specimens. 

Toktktohmk. 

Capua melina, n. sp. 

$ 9- 14-17 mm. Head, palpi, thorax, and abdomen light yellowisb-ochre- 
ous, abdomen dorsally suffused with grey. Forewings elongate, rather dilated 
posteriorly, costa anteriorly moderately arched, apex obtuse, termen sinuate, 
somewhat oblique, costal fold in $ moderate, reaching from base to near 
middle ; whitish-ochreoua or pale yellowish -ochreous, with scattered deeper 
ochreous sfcrigulm, which are greyish near termen ; basal patch hardly indicated, 
outer edge angulated below middle^ central fascia yellow-brown, moderate on 
upper half, narrower and posteriorly suffused on lower half ; costal patch 
yeftow-hrown, flattened- triangular, its apex connected by a more or low marked 
striga with termen below middle ; cilia light oohreous-yeHowish. Hind wings 

'■ n 
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grey-whitish, faintly atrigulated with grey, apex tinged with whitish- ochreous ; 
cilia whitish-ochreous, with a faint grey subbasal shade. 

Khaais, in March, Juno, and September ; five specimens. 

Capua melanatma , n. sp. 

$ $. 12-15 mm. Head and palpi light yellowish -ochreous. Thorax 
whifciah-ochreous more or less irrigated with grey. Abdomen grey, segmental 
margins ochreous- whitish. Forewings rather elongate (shorter than in melinna), 
costa anteriorly moderately arched, apex obtuse, termen sinuate, rather oblique, 
costal fold in $ moderate, reaching from base to l ; whitish -ochreous, with a 
few scatted ochreous stngulte sprinkled with fuscous ; basal patch little marked 
on costa and dorsum mixed with ochreous and dark fuscous, outer edge some- 
times indicated by an ochreous stria, curved or bent below middle ; central 
fascia moderately broad throughout, ochreous mixed with dark leaden-grey and 
blackish, posterior edgo prominently dilated above tormis ; costal patch fascia- 
like, reaching half across wing, dilated towards costa, ochreous mixed with dark 
leaden-grey and blackish : cilia whitish -ockruous. Hind wings light grey, some- 
what strigulated with darker, posteriorly sometimes slightly tinged with whitisb- 
oehreous ; cilia whitish -ochreous, with a faint grey shade 

Khasis, in June and September ; fourteen specimens. 

Cpcacia rupatris . n, sp. 

20 mm. Head and thorax deep red-brown, thorax posteriorly pale 
brownish. Palpi short, ascending, deep ferruginous. Abdomen pale ochreous. 
Forewings stiboblong, costa anteriorly moderately arched, posteriorly slightly 
sinuate, apex obtuse, termen somewhat sinuate beneath apex, vertical, rounded 
beneath, costal fold strong, extending from base to near $ ; red -brown, with a 
strong purplish-slaty gloss ; a patch of pale ochreous somewhat raised scales 
beneath costal fold, partially edged beneath with, deep red-brown ; central fascia 
deep red-brown suffused with blackish above and below middle, very narrow on 
costa, much dilated downwards, becoming obsolete towards dorsum, posterior 
edge connected in middle with apex of triangular deep red-brown costal patch ; 
a patch of. pale ochreous suffusion towards tornus, above which is an elongate 
brown spot in middle ; u dark brown mark at apex of wing ; cilia deep red- 
brown with a slaty gloss at apex, becoming whitish-oohreous towards tornus. 
Hind wings grey, suffused with pale yellow in disc and towards costa, costa itself 
suffused with whitish ; cilia grey, suffused with pale yellowish on dorsum and 
lower half of termen, 

Wellawaya, Ceylon, in November (Green) ; one specimen. Allied to C. qricyrta, 
but forewings obviously broader anteriorly, and apex of hind wings grey, not 
yellow. 

Cacacia soiida , n. sp. 

19-20 mm. Head and thorax brown or reddish-brown. Palpi moderate, 
ascending* fuscous. Abdomen fuscous, anal tuft brownisb-oohreous. Fore- 
wings suboblong, costa anteriorly moderately arched, posteriorly sinuate, apex 
obtuse, termen rather sinuate beneath apex, vertical, rounded beneath, costal 
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fold strong, extending from base to beyond 'l ; fuscous, sometimes reddish - 
tinged ; basal am suffused with dark purplish-fuscous ; markings deep brown ; 
a transverse blotch from dorsum forming posterior edge of basal patch, reaching 
half across wing ; central fascia ill-defined, entire, very narrow on costa, mnoh 
dilated downwards, posterior edge with an undefined projection in middle ; 
costal patch extended as a wedge-shaped projection to termen above lornus : a 
dark purplish -fuscous mark along upper part of termen : cilia deep brown, 
towards tomus whitish -ochreous. Hindwings grey, costa very obscurely suf- 
fused with whitish-ochreous ; cilia oohreous- whitish , partially suffused with grey. 

Darjiling ; two specimens. 

Cacoteia cmmmtom, u. sp. 

15 mm., 9 111-20 mm. Head and thorax whitish-ochreou* or pale 
brownish-oohreous, patagia in £ dark fuscous. Palpi moderately long, porrect- 
ed, whitish -ochreouM, externally suffused with dark fuscous. Antennas in £ 
moderately hiciliated. Abdomen pale greyish, anal tuft whitish -ochreous. Fore- 
wings subohlong, costa in moderately and evenly arched, in 9 streighier 
posteriorly, apex obtuse, termen straight, rather oblique, costal fold in g mode- 
rate, extending from base to middle ; whitish -ochreous ; basal fourth of costa 
in $ suffused with dark fuscous, sometimes mixed with ferruginous ; several 
ferruginous or fuscous strigulie mixed with dark fuscous about odge of basal 
patch and towards apex and termen ; a broad central fascia considerably 
dilated dorsally, and connected costal patch in $ formed of ferruginous- brown 
singula* mixed w r ith dark leaden grey, in 9 dark ashy-fuscous edged with 
blackish-fuscous and partially ferruginous-tinged ; in one £ these markings are 
merged in a general suffusion of dark fuscous irroration except towards costa 
anteriorly and base : cilia pale yellow- ochreous or whitish-ochreous, sometimes 
somewhat mixed with dark fuscous. Hindwings pale grey, sometimes marbled 
with darker ; cilia pale whitish-ochreous, with faint grey line. 

Kharis, iu April and June ; six specimens. 

Cactrcia iaozona, n. ap. 

$. 13 mm. Head, palpi, and thorax pale yeUowish-ochreous, patagia 
mixed with dark fuscous, palpi moderately long, porrected. Antennae moder- 
ately biciliated. Abdomen grey> anal tuft pale ochreous. Forewings suboblong, 
costa anteriorly moderately arched, posteriorly straight, apex obtuse, termen 
Straight, somewhat oblique, costal fold strong, with projecting scales towards 
middle, extending from base to middle ; whitish-ochreous. with scattered 
fttriguto of deeper ochreous, sprinkled with dark fuscous ; basal fourth of costa 
suffused with dark fuscous ; a small dark fuscous spot on dorsum at i ; central 
fascia dork fuscous mixed with deep ochreous on margins aud edged with some 
black scales anteriorly* moderately and evenly broad ; costal patch dark fuscous 
mixed with brownish-oohreous : cilia whitish-ochreous. Hindwings grey ; cilia 
whitiCh-ochreous with a grey shade* 

Kh&sis, in June ; one specimen. {Superficially very like Capua mhmatma • 
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Cacatcia operota, n. sp. 

£ 9. 11-14 mm. Head and thorax light brown. Palpi moderate, porrected 
light ochreous, externally mixed with dark fuscous. Autena® in $ shortly 
ciliated. Abdomen fuscous , anal tuft of $ whitish -ochreous mixed with 
fuscous. Forewings suboblong, costa in $ bent before middle, nearly straight 
posteriorly, in 9 tolerably evenly arched, apex obtuse, termen nearly straight, 
rather oblique, costal fold in $ strong, extending from base to near middle ; 
light brown or brownisli-ochreous, sometimes slightly reddish- tinged, obscurely 
strigulated with darker, sometimes sprinkled or atrigulated with blaokisb ; 
central fascia dark fuscous, more or less mixed with deep ferruginous and black, 
narrow on upper half, dilated near dorsum and followed on lower half by an 
undefined cloudy darker suffusion*, costal patch flattened- triangular, dark 
fuscous, mixed with blackish ; usually a spot or sfcriga of deep ferruginous and 
blackish scales towards termen above tornus: cilia palo ochreous, beneath 
tornus fuscous. Hind wings and cilia grey, 

Maskeliya, Madulsima, Diyataiawa, Ceylon (Pole, Vaughan, Fletcher, de 
Mowbray); Nilgiris (Andrewes) ; in August, October, and from January to 
May ; twenty -five specimens. 

Caco'cia (rantlucida , n. sp. 

$. 13 mm. Head, palpi, and thorax pale brownish -ochreous much mixed 
with black, palpi moderate, porrected. Antenna* moderately Mediated with 
fascicles. Abdomen dark fuscous. Forewings suboblong, costa anteriorly 
moderately arched, posteriorly almost straight, apex obtuse, termen rather 
obliquely rounded, costal fold narrow, extending from base to beyond J ; pale 
brownish-ochreous, irregularly mixed with blackish, especially towards base ; 
central fascia and entire area beyond it except a costal spot beyond middle 
ferruginous-brown mixed with fuscous and dark fuscous : cilia brown mixed with 
dark fuscous, towards tornus mixed with whitish-ochreou*. Hind wings white, 
irrorated with dark fuscous towards bane, costa, and dorsum ; a dark fuscous 
terminal band, broader towards apex, its anterior edge irregular ; cilia fuscous 
whitish, with dark fuscous basal line. 

Kashmir, 8,000 feet, in June (Nurse) ; one specimen. 

DkrlUU* , n. g. 

Palp? curved, ascending, second joint dilated with rather rough scales, terminal 
joint rather short, obtuse. Thorax crested. Fore wings with 3 and 4 stalked 
H and 9 out of 7, 7 to termen. Hindwings with Sand 4 stalked, f> rather 
approximated, 6 and 7 stalked. 

DictUitk nigritula , n. sp. 

9. 15-17 mm. Head dark fuscous. Palpi grey. Thorax pale brownish- 
ochreous, crest blackish-fuscous. Abdomen light grey. Forewings suboblong, 
costa anteriorly moderately, posteriorly gently arched, apex obtuse, termen sub- 
sinuate, somewhat oblique ; pale yellowish -oohreous, suffusedly atrigulated with 
light brownish ; a dark fuscous spot on dorsum at $ ; central fascia brownish, ill- 
defined except on costal edge where it is dark fuscous and moderately broad, 
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interrupted above middle, moderately broad beneath and dilated towards dorsum ; 
costal patch and a triangular spot towards termen above tornus dark fuscous 
mixed with black and leaden-grey '♦ cilia pole yellowish-ochreou*. Hindwings 
grey ; cilia pale greyiah-ochreous with a grey shade. 

N. Coorg, 5*500 feet, in August and October (Newcome) ; two specimens. 
Epaqoge irtvalidana, Walk , ( Tortrix inmlidana , Walk., XXVIII, 327.) 

$ 9. 15-19 mm. Head and thorax brown wh-ochreous. Palpi moderate, 
porrected, ochreous- whitish irroratod with fuscous. Abdomen ochreous whitish. 
sometimes sprinkled with grey. Forewings suboblong, costa anteriorly strongly 
arched, posteriorly almost straight, apex obtuse, termen subsinuate, nearly 
vertical ; iu $ brownish or pale browniah-ochreous strigulated with fuscous, jin 
9 whitiah-ocbreoos, usually more or leas tinged or suffused with pale brownish, 
sometimes sprinkled with brown dots, usually with a few black specks, in one 
specimen suffused ly irrorated with fuscous and dark slaty-fuscous ; marking* in 
$ rather dark fuscous, iu 9 ochreous-brownish or fuscous, variable and ill- 
defined, central faecia broad, narrowed on costal third, but in 9 usually 
interrupted or broadly obsolete in disc, costal patch flattened -triangular, these 
sometimes represented in 9 by » cloudy dark suffusion extending along dorsum 
and posterior $ of costa ; a more or less developed row of small black almost 
marginal dots before termen : cilia wluiish-ochreous. tips suffused with fuscous 
or dark fuscous except on apex and tornus. Hindwings ochreous-whitish, more 
ochreous-tinged towards apex, towards dorsum and lower half of termen suffused 
with light grey ; several fuscous striguhe or small spots towards apex ; cilia 
whitish-yellowish, on lower half of termen or in $ throughout with a grey shade. 

Newera Eliya, Maskeliya, Madulsima, Kandy, Ceylon (Pole, Green, Alston, 
Vaughan) ; Ooorg (Newcome) ; Khasis ; practically throughout the year ; twenty 
specimens. Its variability in tint and marking make it rather a pawling species 
bat the forms with suffused costal and dorsal streaks are characteristic. 

Epagogs ptammbtfyma, n. sp. 

22 mm. Head, thorax and abdomen whitish -ochreous. Palpi rather 
long, obliquely porrected, whitish -ochreoua, externally sprinkled with fuscous. 
Forewings suboblong, costa anteriorly strongly arched, posteriorly nearly 
straight, apex obtuse, termen sinuate, little .oblique ; whitish -ochreous, stagn- 
ated throughout with fuscous ; central fascia towards costa narrow, fuscous, 
rest broad but only indicated by in-defined limiting lines of fuscous suffusion, 
partially lost in the strigulation ; costal patch fuscous ; cilia pale whitish-ochre- 
out With traces of brownish barm Hindwings oebreous-whitish, posteriorly with 
faint greyish striguta ; cilia whitish, 
f^alni BIKs* <$00 feet (Campbell ) ; two specimens. 

Epagog* fcsmoiria, n. sp. * 

9* 2340 mm. Head and thorax defp ferruginous, posterior half of 
thorax lighter ochreous, face beneath a projecting tuft of scales ochreous- 
whitish. Palpi rather long* porrected, deep ferruginous. Abdomen whitish* 
ochreoos. i Forewings suboblong, in # dilated posteriory, costa anteriorly strongly 
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posteriorly slightly arched, apex obtuse, termen sinuate, almost vertical ; pale 
ochreous, suffusedly strigulated with ferruginous-btown, more closely and 
suffusedly in 9 * markings deep ferruginous sometimes atrignlated with grey ; 
base of costa shortly suffused with deep ferruginous ; central fascia moderate 
and well-marked on costal third, becoming obsolete beneath ; costal patch well 
marked, posteriorly suffused and sometimes extended to apex : cilia pale 
ochreous, with a deep ferruginous shade becoming obsolete towards torn us. 
Hindwings and cilia pale whitish-yellowish, dorsum sometimes faintly greyish- 
tinged. 

Sikkim, Darjiling, Khasis, from April to August ; eleven specimens. 

Upagogt proehyta, n. sp. 

*9- 11-12 man Head, palpi, and thorax reddlsh-oobreous, palpi moderate, 
ascending. Abdomen grey. Forewings suboblong, broadest before middle, 
costa anteriorly strongly arched, posteriorly nearly straight, apex obtuse, termen 
nearly straight, little oblique ; deep ochreous, suffusedly strigulated with brown- 
reddish, costa usually more or less strigulated with blackish ; markings deep 
ferruginous ; a more or less extensive suffused dorsal patch towards bime ; contral 
fascia reduced to a small well-marked spot on costa and a large undefined 
suffused patch on dorsum before tornus : costal patch well-defined, elongate- 
triangular. its apex resting on termon below middle : cilia pale ochreous. Hind- 
wings dark grey ; cilia grey, sometimes whitish-sui? used. 

Khasis. in June and Heptember : six specimens. 

Epagogt panther ina, n. sp. 

12 mm. Head orange. Palpi rather slender, ascending, yellow -ochreous, 
becoming grey towards base. Anfcenme fasciculate-ciliated. Thorax and, 
ahdomeu dark indigo-fuscous. Forewings obloug, costa much arched near base, 
otherwise nearly straight, apex obtuse, termcn slightly rounded, rather oblique ; 
8 remote from angle *. bright orange, strewn with irregular leaden -metallic spots ; 
markings blackish-fuscous, also spotted irregularly with leaden -metallic ; a 
rather narrow basal fascia ; central fascia broad on costa, much dilated on lower 
i so as to extend beyond tornus and almost coalesce with costal patch ; costal 
patch broad, fascia-like, almost reaching middle of termen; cilia orange, beneath 
tornus dark grey. Hindwings and cilia dark fuscous. 

N. Coorg, 8 , 501 ) feet, in August (Newcome) ; one Specimen. 

Epagoge revoluta , n. sp, 

9* mm. Head and thorax ochreous- brownish , face mixed with dark 
fuscous. Palpi moderate, porrectod, brownish-ochreous suffusedly irrorated 
with dark fusoous. Forewings oblong, costa anteriorly very strongly arched 
posteriorly nearly straight, apex obtuse, termen suhsinuate, nearly vertical * 3 
remote from angle ; light brown, strigulated with dark brown, especially on 
margins; markings reddish -fuscous mixed with dark grey; central fascia 
narrow, mostly obsolete in disc, rather broader towards dorsum ; costal patch 
flattened-triangular, edged anteriorly by a row of blade strigul© extended to 
termen below middle, and other black striguia towards apes and before 
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termeu, apical area tinged with reddish -ftwcous : cilia light ochreoos, with some 
grey dote, Hindwings pale ochreoua with a few grey strigula towards termen, 
dorsal half pale grey ; cilia pale ochreous, with a grey line. 

Khaais, in March ; one specimen. 

Tortrix crocomi #, n. sp. 

g. 16 mm. Hoad yellow. Palpi modorate, porrected, yellow, towards base 
fuscous, second joint largely expanded with scales towards apex. Antenna? 
simple. Thorax dark fuscous, anterior margin broadly yellow. Abdomen grey, 
anal tuft yellowish. Forewings elongate, costa strongly and evenly arched, 
apex round-pointed, tennen faintly sinuate, oblique ; rather dark f usoous , an 
elongate-traperoidal yellow patch extending along costa from base to broad- 
est posteriorly, costal edge dark fuscous at base ; a subtriangular yellow spot 
on dorsum at reaching half across wing : cilia fuscous. Hindwings and cilia 

g^y- 

Palni Bills, 6,000 feet (Campbell) ; one specimen. 

fortrix liquefacta , n. »p. 

g 9 . 12 mm. Head and palpi ochreous-yellow, palpi moderate, porrected, 
second joint much expanded with scales, sprinkled with dark fuscous towards 
base. Thorax whitish-ochreous, anterior margin yollow-ochreons. Abdomen 
whitish-ochreous sprinkled with grey. Forewings elongate, posteriorly dilated, 
costa gently arehed, apex round- pointed, termen sinuate, oblique; whitish- 
ochreous, with about seven irregular transverse partially interrupted ochreous- 
yellow striae ; margins marked with scattered black strigula? ; basal fifth Of 
costa suffused with dark grey ; a subtriangular blackish-grey spot on dorsum 
near base ; central fascia leaden-grey marked with black, extending from costa 
to lower angle of cell, hardly indicated below this ; costal patch small, leaden- 
grey marked with black : cilia ochreons-yeilowish. Hindwings in g pale 
whitish-ochreous, dorsal edge greyish, in $ very pale greyish, obscurely strigu- 
lated with darker ; cilia whitish-ochreous. 

K basis, in July and November ; two specimens, 

Tortrix intulah i, n. sp. 

g 1446 mm., 9 16-18 mm. Head, palpi, and thorax yellow-ochreous, 
palpi moderate, porrected, second joint much expanded with scales. Abdomen 
pale greyish, anal tuft whitish-ochreous. Forewings suboblong, more elongate 
in 9 , ooeta anteriorly moderately arched, posteriorly rearly straight, especially 
in 9, apex obtuse, termen faintly sinuate, oblique ; yeUow-oohreous ; in g a 
blackish dot towards dorsum at $, indicating edge of basal patch ; central fascia 
represented in g by costal, submedian, and dorsal blackish-grey spots, in 9 by 
small dorsal spot only ; costal patch in g small, blaek&^grey, in 9 absent: 
cilia pale oohreoua-yellowish. Hindwings ochreot»- whitish, dorsal half slightly 
greyish -tinged ; cilia ochreous- whitish. 

ftimla, in July y six specimens, 
flpfawo&aw, n.g. 

Antennas In g biofliated with bug fascicles. Palpi rather long, porrected, 



620 JOURNAL, BOMBA Y NA TVRAL BISTORT BQCIRTT, Vot. XVJIL 


second joint with rough scales above towards apex, terminal joint moderate. 
Forewings in $ without costal f old ; 1 . c bent up and connected with 2 near 
origin, 3-5 approximated from angle, 7 to termen, cell rather narrow and short, 
lower parting-vein strongly marked, Hindwings with 3 and 4 connate, 5 
approximated, 6 and 7 short- stalked. 

Type S* aynchorda. 

Schcenotem* aynchorda , n, sp. 

<J. 16 mm. Head and thorax white. Palpi grey, internally white. Abdomen 
oehreous-grey- whitish. Fore wings suboblong, costa anteriorly moderately, 
posteriorly slightly arched, apex obtuse, termen nearly straight, somewhat 
oblique ; white, margins marked with fuscous Btrigultw ; a fuscous basal patch 
marked with dark fuscous, darkest towards costa, outer edge nearly vertical ; 
central fascia represented by a small fuscous spot marked with dark fuscous 
on costa, whence proceed two or three curved series of small fuscous striguhe 
to dorsum, between which is some slight fuscous suffusion on upper half ; costal 
patch flattened- triangular, fuscous mixed with dark fuscous ; two series of small 
fuscous strigula? before termen: cilia white, with a series of pale fuscous spots 
before middle. IJiudwings and cilia whitish. 

Khasis, in July ; one specimen. «* 

Sahtttwterm wmifulva, n. sp. 

9» 12-13 mm. Head and thorax ferruginous-ochreous. Palpi ochreous 
mixed with dark fuscous, towards base white beneath. Abdomen fuscous. 
Forewings elongate, posteriorly dilated, costa gently arched, apex obtuse, 
termen sinuate, rather oblique ; rather dark fuscous, marbled with dark 
leaden-grey, veins lined with dark fuscous ; basal area occupied by a large 
pale ochreous patch Buffusedly mixed with ferruginous, outer edge running 
from before J of costa to j? of dorsum, slightly curved ; several whitish dots 
on costa posteriorly ; in one specimen small suffused ochreous spots beneath 
costa at $ aud above torous : cilia rather dark fuscous. Hind wings and cilia 
fuscous. 

Khasis, in October ; three specimens. 

Jlomaterni* , n. g. 

Antenna: in # shortly ciliated. Palpi moderate, porrected, second joint 
much expanded with scales towards apex, terminal joint rather short. Forewings 
with slightly raised scales, in £ without costal fold ; l.c approximated to 2, 3 
and 4 approximated, 7 to termen. Hindwings with 3 and 4 connate, 5-7 
tolerably parallel. 

Romaltmto attnaphora , n. sp. 

$ 9 . 12 mm. Head and thorax white. Palpi white, second joint grey 
external except towards apex. Abdomen grey- whitish. Forewings elongate, 
rather narrow, costa gently arched, apex round-pointed, termen nearly straight, 
very oblique ; white, with dots of slightly raised scales faintly tinged with 
grey or yellowish; some black dots along costa and termen ; a triangular blackish 
spot on middle of costa, reaching about £ across wing ; a small black spot on 
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costa at J, whence proceeds a curved ochreous line dotted with grey to termen 
above torn us, and two enlarged black dots on costa towards apex ; a black 
dot in disc at $: cilia white. Hindwings pale grey ; cilia whitish. 

Kharis, in June ; two specimens. 

Pitmozyga, n. g. 

Antennas in $ serrulate, shortly ciliated. Palpi very long, porreeted. 
second joint expanded with scales above and !>eneath, terminal rather short. 
Thorax crested. Forewings with Irrge dorsal tuft of projecting scales beyond 
middle, in without costal fold ; ft' bent and approximated to 2 near origin, 
3-5 closely approximated at base, 7 and 8 stalked, 7 to termen, 9 closely 
approximated to 8 towards base, lower parting-vein strongly marked. Hind- 
wings with 3 and 4 connate, 5 rather approximated, 6 and 7 closely ap 
pro xi mated towards base. 

Ptemozyga haeretica, n. sp. 

£. 1G-17 mm. Head and thorax pale greyish-ochreous, thoracic crest 
mixed with dark fuscous. Palpi pale ochreous irrorated with fuscous. 
Abdomen pale greyish ochreous tinged with fuscous. Fore wings elongate 
posteriorly dilated, costa moderately and evenly arched, apex obtuse, termen 
sinuate, vertical ; light yellowish-ochreous, sometimes with scattered blackish 
scales tending to form irregular strigul® ; basal third much glossed or suffused 
with silvery -whitish ; basal patch sometimes separated from central fascia by 
a group of whitish stria; ; ft dark fuscous patch occupying whole area beneath 
a lino drawn from dorsum near base to apex or just beneath apex of wing, 
crossed by two irregular bluish-loader metallic whitish edged marks from 
middle of dorsum ; a silvery- whitish striga from £ of costa to termen above 
middle, broader and sometimes furcate towards costa, and a short similar mark 
near termen below middle ; a series of small bluisb-leaden- metallic, sometimes 
partly confluent spots just before termen, apical one surrounded with ferrugi- 
nous or reddish suffusion : cilia grey with two dark grey shades, beooming pale 
ochreous round apex. Hindwings grey, darker strigulated. towards base 
whitishtinged ; cilia grey -whitish, with a grey shade. 

Palni Hills, 6,000 feet 4 Campbell) ; Nilgiris, 6,000 feet (Andrewes) ; in Hay 
two specimens. 

Proioptmta, n. g. 

Antanme in $ dentate, fasoiculato-ciliated. Palpi moderately long, por- 
rected, second joint expanded with scales towards apex, terminal short, thick. 
Thorax with strong orest. Forowing* with dorsal tuft of projecting scales 
beyond middle, in £ without costal fold ; lo bent up towards origin of 2, 
3 and 4 closely approximated, 7 and 8 separate, 7 to termen, lower parting-vein 
strongly developed. Hindwings with 3 and 4 connate, 6 rather approximated, 
6 and 7 somewhat approximated towards base. 

Protqptema chalybias, n. «p. 

10*12 mm. Head and thorax dark brouay, thoracic crest blackish, 
sometimes margined on each side with an oobreous-white spot. Palpi rather 
IS 
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dark ochreous-fusoous, beneath white. Abdomen dark fuscous, beneath 
whitish 'ochreous. Forewings subtriangular, costa moderately arched, apex 
obtuse, termen somewhat rounded, rather oblique ; blackish-fuscous, basal area 
sometimes ochreous or brownish more or less mixed with blackish ; four 
transverse series of blue-leaden-metallic finely black-edged spots or marks, first 
near base with an enlarged spot on basal portion of costa, two near together 
before middle rising from whitish costal strigulfe, and one before termen ; 
a patch of ferruginous-ochreous suffusion on posterior l of costa, marked 
with four small ochreoua-white costal spots, of which the first originates an 
oblique blue-leadon-metallic black-edged elongate mark : cilia ochreous* white, 
with a black basal line, and blackish-grey patches at apex, middle of fcermon, 
and tornus. Hindwings grey, thinly scaled, apex and termen suffused with 
dark fuscous ; cilia pale grey, with dark fuscous subbasal line. 

Coorg (Newcome) ; KhaRis ; from September to November, seven specimens. 

Tijmharcha , n. g. 

Antenuee in $ minutely ciliated. Palpi moderate, porrectod, second joiut 
expanded with scales above towards apex, terminal joint short. Forewings with 
costa angularly bent and prominent in middle, surface with slight tufts of 
scales, in $ without costal fold ; 3 and 4 stalked, 6 approximated, 7 and X 
stalked, 7 to termen. Hind wings with 3 and 4 stalked, 5 approximated. 
t> and 7 closely approximated towards base. 

Tymlarcha cerimpa , n.sp. 

Ill mm. Head, palpi, thorax and abdomen pale whitiah-achreous. 
Forewings elongate, costa abruptly bent in middle, so that the wing is much 
widest at this point and narrows rapidly to either end, ciliated on and beyond 
prominence to apex, apex obtuse, termen sinuate, short, nearly vertical ; 
whitish -ochreous, veins more ochreous, strewn with small tufts of scales finely 
sprinkled with blackish, tending to be arranged in transverse series ; basal patch, 
a narrow central fascia starting from a small whitish spot on costa, and a streak 
along posterior part of costa and termen suffuscdly glistening silvery-whitish : 
cilia ochreous- whitish, with a deep ochreous shade, at tornus suffused with 
deeper ochreous and more fuscous towards tips. Hindwings pale whitish -grey - 
ochreoufe , cilia ochreous- whitish. 

K basis ; one specimen. 

Argyrotoxa, fttph. 

Antonnfc in $ minutely ciliated. Palpi moderately long, porrectod, second 
joint triangularly expanded with scales, terminal joint short. Forewings with 
tufts of raised scales on surface, in # without costal fold ; 3-5 approximated, 
7 to termen. Hindwings with 3 and 4 connate or stalked, 5 approximated, 
6 and 7 closely approximated towards base. 

Type A. btrgmarmiana, L. I find it desirable to reconstitute this genus 
(which had been abandoned by myself and others), to include those species 
which differ from Tortrix by the possession of scale -tnfts on the surface of 
forewings, and from Oxygrapha by the terminal ending of vein 7 ; m other 
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characters the species appear to be quite intermediate. To this genus the 
European fomkaUana, L. and bifatciana, Hb, belong. 

Argyroto&a glaucomh , n. sp. 

£ J. 16-18 mm. Head light ochreous. Palpi pale ochreous irrorated with 
dark fuscous. Thorax greyish or brownish-achroous, sometimes whitish -mixed* 
Abdomen grey, apex whitish -ochreous. Forowings suboblong, costa strongly 
arched throughout and somewhat roughened with scales posteriorly, apex 
round -pointed, termon sinuate, rather oblique ; dark fuscous suffused with dull 
olive-greenish, irregularly and suflusedly striated transversely with leaden- 
metallic ; a largo very variable oval blotch occupying basal 3 of costa and 
reaching more than half across wing, dark brown, or dark indigo- fuscous, or 
white more or less marked with dark fuscous, sometimes nearly obsolete, often 
margined posteriorly by a small conspicuous white costal spot ; in one specimen 
this white spot is extended as un irregular trans verse streak to dorsum ; some- 
times instead of the blotch there is a round black spot in disc about \ ; a large 
tuft of scales in middle of disc, and another on submedian fold beyond middle: 
cilia fuscous, base ochreous-tinged. Hind wings and cilia grey. 

Khasis, in June and July : twenty-five specimens. 

Argyrotoxa dwarcha, 11. sp. 

*<?• 16-17 mm. Head and thorax ochreous whitish, patagia whitish- 
ochreous. Palpi ochreous irrorated with fuscous, internally whitish. Abdomen 
grey, Forowings elongate-oblong, costa strongly arched near base, thereafter 
nearly straight, apex round pointed, termen sinuate, somewhat oblique ; dull 
olive-greenish, irregularly marked and striated with glistening leaden-grey- 
whitish ; a patch of leaden -grey scales mixed with blackish on base of costa, 
followed by a glistening grey-whitish patch ; dorsum from J to $ suffused with 
reddish-ochreous ; several tufts of scales on dorsal half -anteriorly, a large tuft 
tipped with black in disc at J, preceded by a dark reddish-fuscous mark, and 
a transverse ridge tipped with black towards apex ; tornal area mixed with 
crimson- fuscous, with a well-marked oblique silvery-whitish streak from tornus . 
cilia ochreous with a suffused fuscous-crimson shade and apical patch, on 
tornus grey. Hindwings and cilia grey. 

Khasis ; two specimens. 

Argyrotoxa chioruxmtra. n. sp. 

15 mm. Head, palpi, and thorax fuscous, lower part of face and palpi 
internally whitish. Abdomen grey, apex whitish ochreous. Forewings oblong, 
costa much arched near base, thence almost straight, apex round -pointed, 
termen sinuate, hardly oblique ; reddish -fuscous, with several irregular trans- 
verse purplish-leaden glossy Streaks, and between these several transverse 
series of very small grey tufts tipped with blaok ; a small snow-white spot in 
disc at j, nearly preceded by a larger tuft, and an elongate white dot obliquely 
beneath and before this ; cilia reddish-fuscous, apical half whitish -ochreous on 
termett except towards tornus. Hind wings ochreous- whitish, dorsal half 
stlifatsed with light grey, apex and termen narrowly suffused with darker grey. 
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cilia pale whitish -ochreous, with a grey shade. 

Jvhasis, in July ; one specimen. 

Eboda obttinala, n. ftp. 

9* 13-14 mm. Head and thorax ochreous-fuseou* sprinkled with blackish. 
Palpi brownish-oehreous sprinkled with dark fuscous. Abdomen grey. Fore- 
wings elongate-cblong, costa abruptly arched near base, thence nearly straight, 
apex rounded -obtuse, termen slightly rounded, somewhat oblique; brownish- 
oehreous ; markings deep ferruginous stiff nsedly mixed with dark fuscous and 
a few black scales ; basal patch with outer edge oblique, sometimes nearly 
obsolete dorsally, sometimes extended as a broad dark fuscous dorsal suffusion 
to coalesce with central fascia ; central fascia moderately broad, broadly con- 
fluent in middle with large suffused costal patch ; a black and ferruginous 
atriga extends from costal patch to torn us, and another round apex aul upper 
part of termen : cilia whitish-ochreous. Hindwing* fuscous ; cilia whitish- 
ochreous with a fuscous shade. 

Puttalam, Ceylon, in November (Pole) ; two specimens. Vein 7 of forowings 
terminates about the apex, but both in this species and tmaragdinatia the apex 
is so obtusely rounded off as not to be exactly definable, therefore the termina- 
tion of 7 should be treated as indefinite. 

Oxygrapha rapax , n. sp. 

<J9. 17-19 mm. Head , palpi, and thorax fuscous. Abdomeu grey. Fore- 
wings elongate, narrow, costa gently arched, apex pointed, termen sinuate, 
oblique, fuscous mixed with whitish -fuscous, and transversely striated with 
ferruginous mixed with dark fuscous and blackish ; a basal patch especially 
mixed with blackish, extending to h of wing, marked with a pale yellowish dot 
towards costa near base, and a large ridge of scales on its outer edge : cilia 
fuscous. Hindwings very elongate -trapezoidal, fuscous ; cilia fuscous. 

Maskeliya and Maturatta, Ceylon, in June, September and October (Foie, 
do Mowbray) ; three specimens. The narrowest -winged species of the genus 
known to me. 

Oxygrapha halidora , n. sp. 

£ 9 . 12-15 mm. Head grey. Palpi dark grey irrorated with white. 
Thorax whitish -greenish mixed with dark grey. Abdomen palo ochreous 
irrorated with dark grey. Fore wings elongate, narrower in 9» costa gently 
arched, bent at apex round pointed, termen sinuate, oblique ; light brownish, 
coarsely and irregularly strigulated with block ; based J more or less wholly 
suffused with light greenish, mixed with olive-green, edge of basal patch 
indicated by a black striga ; median area towards costa and dorsum more or 
less suffused with slaty -purplish ; posterior area transversely streaked with 
dark ferruginous-brown : cilia light brownish suffusedly irrorated with blaokish. 
Hindwings fuscous or rather dark fuscous, sometimes ochreous -tinged ; cilia 
light fusoons or ochreous- fuscous. 

Patipola and Maskeliya, Ceylon (Green, Pole, Alston) ; Kbasis ; in February, 
and from May to September, nine specimen*. 
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(hay graph a ourtota, n. sp. 

8. 17 mm. Head pale grey Bprinkled with darker and whitish. Palpi dark 
grey irrorated with whitish. Thorax pale grey mixed with black, shoulder* 
brown. Abdomen dark grey. Forewings moderate, rather dilated posteriorly, 
costa strongly arched, apex pointed, termen sinuate, oblique ; rather dark 
violet-grey, partially brownish -tinged and sprinkled with whitish, with some 
irregularly arranged black raised scales ; several irregular black striges from 
costa about and in disc in middle and at j{ ; large tutts of scales towards 
dorsum before and beyond middle ; an irregular prismatic purple-blue blotch 
beneath disc at $ ; an 8-shaped tornal spot outlined with black, upper half tilled 
with brownish and lower with white ; an evenly broad ferruginous-brown 
streak from beyond $ of costa to below middle of termen, edged with some 
black scales ; a ferruginous-brown streak along apical part of costa, posteriorly 
triangularly dilated and edged on termen with blackish : cilia pale brownish with 
dark brown antemedian shade, and posterior dark fuscous patches at apex, 
middle, and tornus. Hind wings dark grey, lighter towards base : cilia whitish - 
grey, with fuscous sub basal shade. 

Khaais, in October ; one specimen. 

Oxyyraphn porpaciun, n. sp. 

£<?. 16-20 mm. Head and thorax grey. Palpi whitish, irrorated with 
grey and black except towards base. Abdomen grey. Forewings elongate, 
rather narrow, costa gently arched, apex round-pointed, termen sinuate, rather 
oblique ; ochre ous- whitish, finely and suffusedly irrorated with grey, and 
strigulated with brown and dark grey, with a few black scales ; throe black dots 
longitudinally placed just above tornus, first usually minute, second elongate, 
third terminal : cilia whitish with rows of fuscous points, basal half with 
indistinct fuscous bars tipped with dark fuscous, a tornal patch mixed with dark 
grey and blackish. Hind wings rather dark fuscous, darker posteriorly ; cilia 
rather dark fuscous. 

Puttalam, Muskeliya, Peradeniya, and Gampola, Ceylon (Pole, Green, Alston) : 
Aiuoklek, Siam ; in Juno and from October hi February, nine specimens. 

XYLOJtVrTIDvK. 

Afttathrinca, n. g. 

Head with oppressed scales, sidetufts spreading ; ocelli present ; tongue 
developed. Antennm J, in $ bipectinated, apex simple. Labial palpi long, 
xeourved, second joint with apprised scales, terminal joint rather shorter, 
acute. Maxillary , palpi rudimentary. Posterior tibi® clothed with long 
hairs. Forewings with 2 from £ or angle, seldom stalked with 3, 4 absent, 5 
approximated, 7 and 8 stalked, 7 t<? oosta, 9 absent, It) and 11 remote. Hmd- 
wings somewhat over 1, ovate, cilia J ; 3 and 4 stalked, f> somewhat approxi- 
mated, 6 and 7 remote, diverging. 

Type M* cmoi$trias y Meyr. Formerly treated as a section of Ptocharyctin, but 
the discovery of a second species makes it desirable to give it generic rank. 
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Mfitathrinca ophiura, n. sp. 

1345 nun. Head fuscoiiH, face prismatic- white except on margius. 
Palpi whitish, second joint infuscated towards base, terminal joint anteriorly 
suffused with dark fuscous. Antenna) blackish, pectinations G. Thorax white, 
posterior extremity with a blackish spot. Abdomen white, segments handed 
with ferruginous-reddish. Forewings elongate, moderate, costa strongly arched, 
apex obtuse, termen slightly rounded, oblique ; 2 and 3 closely approximated 
towards base or stalked ; shining white ; an irregular moderate pale greyish- 
silvery partially Iwowniah- suffused fascia extending round apical fourth of 
costa and upper half of termen, thenco suddenly curved inwards and ter- 
minating on dorsum before torn us, edged with blackish on costal portion and round 
apical margin, and suffusedly blackisb-edged towards dorsum, anterior edge in 
middle emitting a cloxidy fuscous streak-like projection : cilia white, at apex 
with a black median vertical mark, benealh this with two fuscous transverse 
bars. Hindwings whitish ; cilia white. 

Mnskeliya, Puttalam, Eppawolu, Wellawaya, and Gallo, Ceylon, in April, 
May, ^September and December (Alston, Pole, Gieon, Fletcher) ; six specimens. 
Exceedingly like ancislrias, but much smaller <my smallest anci$tria» is 3# mm., 
the small Puttalam insect referred to in my description being really ophiura ), 
and best distinguished by the neuration : in ancUtriats vein 2 of forewings rise* 
from £ of cell, fairly remote from 3, whilst in ophiura 2 and 3 are closely 
approximated, rising from angle of cell, or even stalked. 

Linoclo&ti$ % n. g. 

Head with appressed scales, sidetufts spreading : ocelli present ; tongue, 
short. Antennae j, in £ bipectinuted, apex simple, latbial palpi long, recurved, 
second joint with appressed scales, terminal joint much shorter, acute. Maxil- 
lary palpi rudimentary. Posterior tibiie clothed with long hairs. Forewiugs 
with vein 2 from *] of cell, 3 and 4 stalked from angle, 5 closely approximated 
at base, G absent, 7 and 8 stalked, 7 to termen, 3 absent, 10 and 11 remote. 
Hind wings somewhat over 1, ovate-trapezoidal, cilia 3 and 4 short-stalked, 
5 parallel, 0 and 7 remote, diverging. 

LifwcloHi* gonaiiag, n. sp. 

9 • 23 mm. Head and thorax white, lower port of face infusoated. Palpi 
fuscous. Antennae dark grey. Abdomen ochreous-grey- whitish. Forewings 
elongate, somewhat dilated posteriorly, costa moderately arched, apex obtuse, 
termen slightly rounded, oblique * Bhining white ; costal edge dark fuscous 
towards base ; a slender fuscous subterminal line from $ of costa to tom us, 
almost right-angled in middle ; a slender ochreous-brownisb line along apical 
sixth of costa, cilia beginning abruptly at its origin : cilia white, with a fine dark 
fuscous line at on outer half with & light brownish patch at apex arul two 
spots below this. Hindwings grey-whitish ; cilia white. 

Kharis, in dune ; one specimen. A from Java, almost oertainly of the 
same species, has palpi white, antennae black, lateral margins of face pale 
brownish, expanse 17 mm. 
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Amorbtna, n. g. 

Head with appressed scales, side tufts somewhat spreading ; ocelli absent ; 
tongue developed. Antemius j, in $ filiform, minutely ciliated. Labial palpi 
very long, recurved, slender, second joint with appressed scales, terminal joint 
nearly as long, acute. Maxillary palpi rudimentary. Posterior tibia? clothed with 
long haii*s. Fore wings with vein 2 from i of cell, 3 and 4 stalked, 5 approxi- 
mated 7 and 8 stalked, 7 to apex or just beneath, 9 absent, 10 and 11 remote. 
Hindwings over 1, ovate- trapezoidal, cilia 3 and 4 connate, 5 parallel, (» and 7 
remote, diverging. 

Type A . hapaUca . 

A morbfTft hepafim, n. sp. 

22*20 mm. Head light ochreo us-orange. Palpi ochreous-yellowisb, 
toward base somewhat infuscated. Antenna* whitisb-ochreous. Thorax 
brownish -ochreous suffused with prismatic purple-grey, especially in Abdo- 
men ocbreous-yellowinh, Forowings elongate, costa gently arched, apex obtuse, 
termen obliquely rounded ; purple-brown ish-ochreous, more purplish towards 
base ; costal edge finely yellowish : cilia browmsh-ochreotis. Hindwings and 
cilia ochreous-yellowish, with a slight fuscous tinge. 

Bombay (Young) ; two specimens. 

Amorbwa alma, n. sp, 

9 . 24 mm. Head light ochreous-orange, face paler. Palpi ochreous- yellowish, 
oase infuscated. Antenna palo yellowish spotted with brownish. Thorax light 
yellow-ochreous. Abdomen ochreous- yellow. Forewings elongate, costa gently 
arched, apex obtuse, termen obliquely rounded ; light yellow-ochreous : cilia 
light yellow-ochreous. Hindwings and cilia light ochreous-yellowish. 

Ooorg, 35(H) feet, in June (Newcome) : one specimen. 

Her mo ff men, Zell. 

I am now disposed to treat EpiehotliB, Meyr, as a synonym of this genus, which 
was founded by Zeller on one Indian species, aUftrdla, To this genus is also 
referable the species described by me as ChaUniaeth melrodelta. I now add 
eight additional species. The most important variations of structure are that 
vein 7 of forewings may terminate in costa, apex, or termen, but usually close 
to the apex, which tends to be indefinite in position , and that veins 7 and 9 
are sometimes stalked, as in Zeller’s figure, but are much more usually separate; 
in all the species, including itifenUa, they appear to be normally separate, though 
not invariably, with the exception of mehnoeona, in which they are usually but 
not constantly stalked. The rough hairscales on the anterior tibiae and tarsi 
and the posterior tarsi of atifertUa, are not found in the other species, but do 
not seem to justify generic separation. 

Hermogene* leueorma , n. sp. 

$9. 20-22 mm. Head and thorax rather dark brown. Palpi whitish- 

ochreous, second joint with lower J and a subapioal ring brown, terminal joint 
with base and anterior edge dark fuscous. Antennae pale ochreous more or 
less mixed with fuscous. Abdomen fuscous, anal tuft yellowish. Forewings 
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elongate, rather narrow, posteriorly dilated, costa slightly arched, apex obtuse, 
ter men nearly straight, somewhat oblique; 7 to apex ; rather dark oohreous- 
brown ; stigmata dark fuscous, first sometimes connected with dorsum by an 
undefined oblique triangular patch of dark fuscous suffusion ; a few whitish scales 
towards costa and dorsum about middle ; a subtermiual series of seven cloudy 
white marks, central and doTsal rather elongated inwards, and a terminal series 
of six similar marks : cilia pale oohreous, with two rather indistinct fuBoous 
shades. Hind wings grey or dark grey ; cilia pale greyish -ochreou* becoming 
grey towards dorsum, with a dark grey subbaaal shade. 

Khasis, m July ; fonr specimens, 

Hermogene* stelota , n. sp. 

17 mm. Head ferruginous-brown. Palpi ferruginous* yellow, towards 
base slightly infuscated. Antenna? dark fuscous. Thorax dark fuscous, 
shoulders suffused with ferruginous-brown. Abdomen dark fuscous, anal tuft 
yellowish. Foie wings elongate, narrow towards base, posteriorly dilated, costa 
slightly arched, apex obtuse, termen almost straight, somewhat oblique ; 7 to 
just below apex ; rather dark fuscous, with faint purplish tinge ; costal edge and 
costal extremities of veins ferruginous-ochreous except towards base ; a short 
subcostal ferruginous streak from base ; two narrow blackish fascia) edged 
with ferruginous, first about J, slightly oblique, almost reaching dorsum but not 
nearly costa, second about direct, reaching dorsum but not costa ; some black 
scales indicating a curved subterminal line ; a blackish terminal line : cilia 
ochreous, towards tips paler and fuscous-tinged. Hindwings fuscous ; cilia pale 
oohreous with three fuscous shades. 

Khasis ; one specimen. 

Hermogmm tympama s, n. sp. 

<J9- 18-23 mm. Head whitish-ochreous, more or less yellowish -tinged, in 
9 suffused with fuscous except on sides. Palpi whitish -ochreous, more or less 
yellowish -tinged, lower § of second joint fuscous, extreme base of terminal joint 
fuscous in 9- An tonnes pale ochreous-yellowish, indistinctly spotted with 
fuscous. Thorax in $ light brownish -ochreous, in 9 fuscous, margins more or 
less yellow. Abdomen whitish-oohreous suffused with fuscous. Forewings 
elongate, narrow, posteriorly dilated, costa slightly arched, faintly sinuate in 
middle, apex obtuse, termen straight, slightly oblique; rather light fuscous, some- 
what deeper in 9 ; costal edge except towards base, and veins towards costa 
more or less streaked with ferruginous-yellow, and costal area in $ variably 
suffused with light ochreous-yellowish ; two large sharply marked black dorsal 
blotches, edged with pale yellowish, first rounded-triangular, extending on 
dorsum from base to near $ and reaching more than half across wing, Second 
irregular- trapezoidal , reaching } across wing and extending in disc from before 
middle to but more or less considerably narrowed towards dorsum, posterior 
edge obtusely prominent in middle of wing ; an interrupted black terminal 
line ; cilia brownah-oohreous, with a fuscous shade. Hindwings in $ grey, in 
9 dark grey ; cilia in $ yellowish with a light fuscous shade, in 9 grey. 
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Kh&sis, from June to September ; fifteen upecimena. Allied to tlephantiat* 
but larger* and readily distinguishable by the contraction of the second blotch 
towards dorsum. 

Htrmoyme* mtianocona, n. sp. 

1847 mm. Head ochreous- yellowish, sometimes centrally fusoous- 
tinged. Palpi ochreous- whitish, second joint with basal J yellowish* fuscous and 
a subapical ring dark fuscous* Antenna ochreous-yellowish ringed with 
fuscous. Thorax light, violot-fuscous. Abdomen grey, apex whitish -ochreous. 
Forewings elongate, rathor narrow, somewhat dilated posteriorly, costa slightly 
arched, apex obtuse, termeu slightly sinuate, somewhat oblique ; 7 and 9 
usually stalked (in seven specimens out of eight), 7 to costa ; light violet - 
fuscous, costa suffused with pale ochreous except towards apex ; a variable 
transverse or subtrianguiar blackish blotch on dorsum before middle, edged 
with whitish-yellow, reaching nearly j across wing ; second diecnl stigma black* 
moderate, edsred with whitish -ochreous ; a transverse streak of blackish suffu- 
sion from J of costa to before toruus, becoming obsolete dorsallv, curved in- 
wards on upper half ; an interrupted blackish terminal line : cilia pale ochreous, 
Sometimes with a fuscous shade. Hindwings pale grey ; cilia whitish -ochreous, 
on dorsum greyish-tinged. 

Maskeliya, Ceylon, from August to January (Pole, de Mowbray) ; eight 
specimens. 

Btrmogent* » baraMricie, n. sp. 

g 9, 13-17 mm. Head and thorax dark purphsh-fuaoous, with a ferrugi- 
nous streak above eyes, face pale ochreous. Palpi pale yellowish, second join! 
with basal } and a subapical ring dark fuscous, base of terminal joint dark 
fuscous. Antenna* and abdomen dark fuscous. Forewings elongate, rather 
narrow, posteriorly dilated, costa gently arched towards extremities, apex 
obtuse, termen almost straight, somewhat oblique ; 7 to costa ; dark purplish- 
fuscous ; extreme costal edge pale yellowish in $ except towards extremities ; 
markings blackish, with slight ferruginous tinge, obscurely edged with 
ochreous- whitish ; a variable transverse or subtrianguiar blotch from dorsum 
before middle* reaching J across wing ; second discal stigma rather large *, a 
rather narrow straight eubterminal fascia, anterior edge curved inwards on 
upper half, posterior edge not pale -margined ; a blackish terminal line : cilia 
purplish-fuscous, basal third darker, tips ochreous- whitish. Hindwings and 
cilia dark grey. 

Patipola, Newera JSUya and Maskeliya, Ceylon, in November and from March 
to May (Alston* Pole) ; eight specimens. 

BsrmpgmtM diertmna, n. sp. 

£9- 1649 mm* Head and thorax brown, face whitish-ochreoua. 
Palpi whitish-oohreous, second joint with lower J and an indistinct 
subapical ring brownish, terminal joint with base and anterior edge dark 
foseons. Antenna dark fuscous. Abdomen in $ whitish-oohreous, in 
9 fuscous. Porewings elongate, posteriorly dilated, costa gently arched 
14 
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apex obtuse, tormeu almost straight, rather oblique ; 7 to costa ; violet- 
brownish, variable in depth, sometimes mixed with pale oohreous-yellowish 
towards costa ; costal edge ochrcous-yellowish ; sometimes a brown basal 
patch more or loss indicated, obsolete towards costa ; a dark ferruginous- 
brown variablo transverse blotch on middle of dorsum, sometimes narrowed 
upwards, reaching about J across wing, anterior edgo nearly vertical and edged 
first with dark fuscous and then with whitish ; second diacal stigma dark fus- 
cous, partially wbitish-edged ; a narrow transverse dark ferruginous- brown 
subterminal fascia, sinuate inwards and strongest on upper half, attenuated 
dornlly, more or less yollo wish -edged anteriorly : an interrupted blackish termi- 
nal line : cilia pale ochreous with one or two fuscous or dark fuscous shades, 
base sometimes yellowish. Hind wings in ft whitish-grey, in 9 grey ; cilia 
whitish-ochreous, sometimes yellowmh-tmged, round apex with one or two faint 
fuscous lines. 

Maskeliya, Ceylon, in July and from October to March (Pole): sixteen 
specimens. 

fhrmogmes anti gam a, n. sp. 

£ 9 . 18-22 mm. Head yollow-ochreons, in 9 brownish -tinged. Palpi 

whitish -ochreous. second joint with basal ; J and n subapcal ring more or less 
fuscous. Antounjc pale yellowish ringed with fuscous. Thorax fuscous. 
Abdomen in ft whitish -ochreous, in 9 rather dark fuscous mixod with yellowish 
on aides. Forewings elongate, posteriorly diluted, costa gently arched towards 
extremities, apex obtuse, tormen slightly sinuate, rather oblique ; 7 to oosta (in 
one wing of 9 stalked with 11) ; in ft ochreo os-yellowish, more or less irrorated 
with fuscous except towards costa, in 9 rather dark violot-fuscous, towards 
costa suffused with whitish -ochreous, costal edge ochreous- yellow ; an irregular 
inwardly oblique wedge-shaped dark fuscous blotch from dorsum beyond middle, 
reaching $ across wings, in one $ reduced to a small dorsal spot, apex persistent 
as blackish first discal stigma : second diseal stigma also black ; an irregular 
narrow subterminal fascia of dark fuscous suffusion, curved inwaida on Upper 
half : an interrupted blackish terminal line : cilia whitish-ochroous, with two 
more or less distinct fuscous shades, Hindwings in ft ochreous -whitish, in 9 
rather dark grey ; cilia in ft ochreous- whitish, in 9 whitish -ochreous with two 
fuscous shades, 

Falni Hills, 6,000 feet (Campbell) ; three specimens. Very similar to dicrem- 
na, but differs by the yellowish anteuw© ringed with fuscous, terxneu of 
forewings somewhat more sinuate and oblique, forewings in ft yellower and 
hindwings whiter, head yellower, dorsal blotch narrower and inwardly oblique 
instead of having anterior edge vertical, first dorsal stigma distinct. 

Htrmogme* cryphma , n. sp, 

9. 18-19 mm. Head ochremw-yellow, sides of face dark brown. Palpi light 
ochreous-yellowish, lower # of second joint dark f uscous. Antennae dark f uscous. 
Thorax daik fuscous. Abdomen fuscous. Forewings elongate, posteriorly 
dilated, costa gently arched, apex obtuse, termen nearly straight, somewhat 
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oblique; 7 to costa; purplish -fuscous irrorated with dark fuscous : extreme 
costal edge yellowish posteriorly ; discal stigmata cloudy, dark fuscous, first 
connected with dorsum beyond middle by an oblique fasciadike patch of dark 
fuscous suffusion ; faint traces of a curved darker subterminal streak : cilia 
whitish-achroous with two dark fuscous shades. Hiudwingw fuscous ; cilia 
whitiflli-ochreous, with two fuscous shades. 

Kharis ; three specimens. 

Amplnlria*, n. g. 

Head with loosely approved hairs, side tufts spreading ; ocelli absent ; tongue 
developed. Antenna? . in £ with long ciliations (4). Labial palpi very long, 
recurved, second joint thickened with somewhat projecting scales beneath, 
terminal joint as long as second, acute. Maxillary palpi rudimentary. Posterior 
tibia* clothed with rough hairs. Forewings with veins 2 and M approximated 
from angle, 4 absent, 7 and H stalked, 7 to termen, 3 1 from middle. Hind wings 
somewhat over 1. oblong ovate, cilia % ; 4 absent, 5 approximated to 3, tf and 7 
stalked. 

A mphitria* cynica , n. sp. 

£ $. 17-21 mm. Head, thorax, and abdomen ochreous- whitish. Palpi white 
second joint fuscous except towards apex. Antenna 1 in $ grey, in J whitish. 
Forewings elongate, rather narrow, costa gontly arched, apex obtuse, termen 
slightly sinuate, oblique ; ochreous whitish ; usually some scattered irregular 
pale fuscous irromtion or suffusion, especially beyond cell and towards fcornua ; 
discal stigmata dark fuscous : a row of blackish marginal dots round apex and 
torrncu : cilia nebreous-whitish. Hind wings and cilia ochreous- whitish. 

Patipola and Maskeli.va, Ceylon, from February to May (Alston. Pole); six 
specimens, 

Epimucti h talantia*, n. sp. 

^9* txmi. Head white, side tufts drawn into a central tuft. Palpi 
white, lower half of second joint infuscatod, extreme tip of terminal joint 
blackish. Antennie grey. Thorax white, finely sprinkled with pale ochreous. 
Abdomen pale whitish -ochreous. Forewings elongate, rather narrow, costa 
gently arched, apex obtuse, termen obliquely rounded; white, in $ thinly, in 9 
more closely irrorafcod with fine fuscous or pale fuscous specks ; stigmata black, 
plioal obliquely beyond first discal ; a row of black dots immediately before 
margin round apical portion of costa and termen to tomos : cilia white, with a lew 
fuscous specks. Hind wings grey -whitish, apex slightly greyer : cilia whitish. 

Matale and Kandy, Ceylon, in August, November, December, and March 
(Pole) ; six specimens. 

Odites, Wals. 

I think it best to sink Myrioplmra and Trichtrnis as synonyms of this genus, 
the distinctive characters appearing unsatisfactory in tho light of increased 
material. Ten additional species are new described. 

OdiU* practorU * , n. sp. 

1648 mm, Head, thorax, and abdomen whitiah-ochreous. Palpi 
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ochreous- whitish, lower i of second joint fuscous, base of terminal joint dark 
fuscous. Antennae grey, ciiiations in $ S. Forewings elongate, moderate, costa 
gently arched, apex round -pointed, termen sinuate, oblique ; 2 from 5 ; whitish- 
ochreous, more or less sprinkled with fuscons and a few black scales ; a black 
basal dot in middle, and base of costa black ; a black dot beneath costa at j ; 
stigmata small, black, plica! obliquely beyond first discs! ; a triangular blackish 
spot on costa before middle ; three small spots of dark fuscous suffusion on 
costa posteriorly, from first of which proceeds an angulatod or strongly curved 
series of small spots of dark fuscous irroration to dorsum before torn uh ; a ter- 
minal series of black dots : cilia whitish- oohreous, with a fuscous i line. Hind wings 
ochreous- whitish, in 9 slightly tinged with grey ; cilia pale whitish -ochreous 
sometimes with a faint grey line. 

Khasis, in Juno and September ; seven specimens. 

Odites glaphyra , n. «p. 

26 mm. Head whitish -ochreous, sides of face brownish. (Falpi broken.) 
Antenna? pale brownish-oohreoua, ciiiations 3. Thorax pale brownish -ochreous. 
Abdomen whitish-ochreous. Forewings elongate, rather narrowod towards base, 
costa gently arched, apex round-pointed, termen sinuate, oblique : 2 from 3 ; 
pale brownish ochreous, with some scattered dark fuscous specks ; extreme 
costa] edge blackish towards base ; stigmata small, blackish, plical obliquely 
beyond first discal; an angulated subterminal series of indistinct dark fuscous 
dots, terminating in a cloudy dark fuscous prwtornal spot : a terminal series of 
blackish dots : cilia pale brownish-ochreous. Hind wings ochreops- whitish ; 
cilia whitish-ochreous. 

Sikkim, in March ; one specimen. 

Odites aspasta , n. sp. 

39 - 23-24 mm. Head yellow-ochroona, sides of face dark fuscous. Falpi 
light ochreous-yellowish, lower $ of second joint dark fusoous. Antennae grey, 
yellowish beneath and towards base, ciiiations in $ hardly 2. Thorax yellowish - 
ochreous, tinged or sprinkled with fuscous. Abdomen whitish -oohreop*. 
Forewings elongate, narrowed towards base, costa gently arched, apex obtuse, 
termen straight, rather oblique ; 2 from near angle ; light yellow -ochreous, 
sometimes partially finely sprinkled with light fuscous ; sometimes a small 
black dot beneath costa at \ \ stigmata blackish, discal rather large, plical 
minute, obliquely beyond first discal ; an angulated subfcerminal series of small 
undefined spots of blackish irroration ; a terminal series of black dots : cilia 
whitish-ochreous. Hindwings whitish-grey, with indications of dark terminal 
dots ; oilia in $ light grey, base whitish, in 9 ochreous-whiUah with a grey line. 

Khasis, in May and September ; three specimens. 

Odites agraula, n. sp. 

£.*19 22 mm, Head, antenna?, thorax, and abdomen whitish-ochreous 
antennal ciiiations 8. Falpi pale whitish-ochreous, second joint fuscous except 
towards apex* Forewings elongate, moderate, somewhat dilated posteriorly, costa 
gently arched, apex obtuse, termen hardly sinuate, rather oblique $ 2 almost from 
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angle ; whitish -oohreous, costal edge yellowish- tinged ; a black dot beneath 
costa near base, and base of costa more or loss suffused with dark fuacons ; 
discal stigmata blaok, first followed by a minute black dot obliquely above it, 
second transversely double, upper tending to form a short inwardly oblique 
mark ; plioal stigma indicated by a few blackish scales on fold midway between 
discal; a patch of fuscous suffusion on costa in middle, and another before apex; 
sometimes indications of a fascia of fuscous irroration from central costal 
patch to tornus ; a terminal series of undefined dark fuscous dots ; cilia 
ochreous- whitish, basal half yellowish -tinged. Hindwings and cilia ochreoun- 
whitish, cilia yellower- tinged. 

Palni Hills, 6,000 feet (Campbell) : four specimens. 

Oditto eriopa, n, sp. 

16—18 mm. Head, thorax, and abdomen whitish-ochreous, thorax in 
9 fuscou^-tingod. Palpi oohreotia- whitish, lower $ of second joint dark fus 
cou*, extreme base and apex of terminal joint dark fuscous. Antennae in 
whitish-ochreous, in 9 fuscous, ciliations in 3. Fore wings elongate, moder- 
ate, costa gently arched, apex obtuse, fcermen hardly sinuate, rather oblique ; 2 
from $ ; whitish-ochreous, in $ sprinkled with fuscous, in 9 suffused with a 
pale pinkish-fuscous tinge and irrorated with dark fuscous ; costal edge suffused 
with ochreous-yellowish : disoftl stigmata rather large, round, black : cilia pale 
yellowish, sometimes with an indistinct fuscous line. Hind wings ochreons- 
whitish, in £ slightly greyish on margins, in 9 tinged with light grey 
throughout ; cilia whitish -yellowish, in 9 greyish- tinged. 

Khasis, in July and August ; six specimens. 

OditM erntriae, Meyr. 

Described from Burma, but common in India and Ceylon ; the description 
may be enlarged in the following particulars : £ 9 - 14 — 19 mm. ; forewings 
often almost whitish, veins usually more or less distinctly lined with fuscous, 
most strongly in palest specimens ; characteristic black dot on origin of veins 4 
and 6 always conspicuous. Occurs in Khasis, Niigiri*, Coorg, Bombay ; Hapu- 
tale, Maskeliya, Diyatalawa, and Madulsima, Ceylon ; from April to December. 

Oditea gompfiiu*, n. sp* 

$ 9. 15 — 23 mm. Head and palpi oebreous- whitish, second joint of palpi 
mote or less infuscated except towards apex, terminal joint posteriorly clothed 
in $ throughout, in 9 towards middle with loose expansible bairscales. An- 
tenna and abdomen whitish -oohreo us, antennal ciliations in $ 5. Forewings 
elongate, costa moderately arched, apex obtuse, termen slightly sinuate, little 
oblique ; 2 from angle; oohreous- whitish ; an oblique black interrupted line in 
disc marking end of cell ; undefined streaks of achroous or fuscous suffusion 
found upper and posterior margins of coll, beneath costa posteriorly, from din- 
cal mark to middle of termen (sometimes double), and an obiiquo streak from 
dorsum towards base ; a blackish mark on costal edge before apex, and one on 
middle of termen : cilia pale whitish-ochreous, more or less marked with fuscous 
opposite black marginal marks. Hindwing* and cilia ochreous- whitish. 
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Maskeliya, Maturatta, Puitalara, and Eppawela, Ceylon ; in March, Beptem- 
her and November (Pole, Green, de Mowbray); five specimen**, 

Odites mcarsia, in sp. 

ft. Ifi — 17 mm, Head ochreous- whitish. Palpi whitish, lower half of second 
joint fuscous. Antennae pale ochreous, ciliations very short (£ Thorax and 
abdomen whitish ‘Ochreous. Forewings elongate, costa moderately arched, 
apex obtuse, termen nearly straight, rather oblique ; 2 from angle ; whitish- 
ochreous, some veins indistinctly streaked with pale yellow -ochreous ; an oblique 
patch of pale brownish suffusion from dorsum near base to fold ; an oblique 
blackish linear mark crossing end of cell, followed by some brownish suffusion 
tending to extend itself along veins : cilia whitish-ochreous. Hind wings and 
cilia ochreous- whitish. 

ST. Coorg, 8,500 feet, in May (Newcome): two specimen*. Much like the 
preceding, but structurally distinct. 

Odttw or thorn elm, n, sp. 

ft 9- 10 — 18 mm. Head and thorax wh itish- ochreous, iu 9 suffused with 
pale brownish -ochreous. Palpi ochreous-whitish, lower tj of second joint fun 
cous, extreme base of terminal joint durk fuscous. Autonnie grey, beneath and 
towards base whitish- ochreous, ciliations in ft 2. Abdomen greyish. Fore- 
wings elongate, rather narrowed towards base, costa slightly arched, apex 
obtuse, termen nearly straight, rather oblique; 2 from £ ; whitish -ochreous, in 9 
tinged with brownish-ochreous and irrorated with brownish; stigmata blackish, 
first disoal rather large, plical obliquely beyond first discal; a strongly curved 
subterminal senes of minute black dots, central dot enlarged and conspicuous ; 
a series of minute indistinct blackish dots on posterior part of costa and termen V 
cilia whitish-yellowish. Hindwings pale grey; cilia pale grey, base whitish- 
yellowish. 

Maskeliya, Ceylon, in April (Polo), one ft (type); Khasis in August, one 9« 
Odites fiphmionistifi, 11 . sp. 

ft. 14 mm. Head and thorax whitish- ochreous suffused with light fuscous. 
Palpi ochreous- whitish, second joint suffused with rather dark fuscous, terminal 
joint with basal and median undefined dark fuscous rings. Antenna serrulate 
ochreouB-whitisk. basal joint dark fuscous, ciliations minute but distinct (^). 
Abdomen grcyish-ochreous, segmental margins and anal tuft whitish -ochreous. 
Forewings elongate, posteriorly slightly dilated, costa moderately arched, apex 
obtuse, termen straight, little oblique; 2 from near angle ; light greyish-ochreou* 
suffosodly irrorated with fuscous ; a blackish basal dot in middle, and one on 
base of costa ; stigmata rather large, black, plical slightly beyond first discai ; a 
row of blackish dots along posterior part of costa and termen to before tornns : 
cilia pale greyish -ochreous. Hindwinga and cilia grey. 

Pnttalam, Ceylon, in September (Pole) ; one specimen. 

Qdite* minthama, n, sp. 

ft 9. 11—14 mm. Head and thorax light brownish -ochreous. Palpi whitish - 
ochreous, second joint sometimes somewhat inf usoated and with an indistinct 
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fuscous subapical ring, extreme base of terminal joint dark fuscous. Antenna;, 
pale ochreous, in $ serrulate, dilations hardly perceptible. Abdomen grey 
apex whitish-oohroous. Forewings elongate, costa gently arched, apex obtuse, 
termon nearly straight, rather oblique; 2 from near angle ; light brownish- 
ochreous, more or loss irrorated finely with brown or fuscous ; a black dot on 
base of costa ; stigmata blackish, discal rather near together, plica! direetly 
twmeath first discal * a row of blackish dots along posterior part of costa and 
termen to before tornus : cilia light brownish ochreous, tips paler. Hindwings 
grey : oilia light grey, with darker basal shade. 

Puttalam and Trinoomali, Ceylon, from June to Bepfcembcr (Pole, Fletcher), 
five specimens. 

Pracomcti* trochala , n. »p. 

g 21 mui., 9 35 mm. Head and thorax brownish. Palpi whitish- 
ochroous, mixed with brownish, Second joint loosely haired above, terminal 
shorter. Antenuw fuscous. Abdomen brownish, Bogrnentnl margins whitish - 
ochreous. Forewings elongate, rather narftiw, costa gently arched, apex round- 
pointed, termen rounded, rather strongly oblique ; brown, in slightly, in 9 
suffusedly sprinkled with dark fuscous, especially in disc and towards termen, 
costa suffused with dark fuscous, except towards base, more broadly in 9 *, dis- 
cal stigmata obscurely indicated by dark fuscous suffusion, second tending to bo 
transversely double : cilia pale fuscous sprinkled with dark fuscous. Hindwings 
m £ much narrower than in 9.narrowor than forewings, whitish -ochreous 
slightly tinged with fuscous posteriorly, with ochreous-yellowish costal hair- 
pencil, cilia very long, at tornus over 1, whitish -ochreous ; in 9 dark fuscous, 
suffused with whitish towards base, cilia whitish. 

Pusa, Bengal, bred in June from larvie feeding on dried IcavcR of sugarcane 
(Maxwell -Lefroy); two specimens. This does not differ essentially from the 
Australian species of the genua except in the shorter palpi with second joint 
more thiokenod with scales and roughened above, 

Aeria f Stph. 

This genus, to which my attention was kindly called by Mr, T. Hartley 
JDurrant, supersedes Ampkoriti # Meyr., and the type-spedes, A* tmargtmlla 
Don., supersedes my cnmslodcs. 

Acria mhetra, n. «p, 

16 ram. Head ochreous* white. (Palpi broken.) Antenna; whitish ringed 
with blackish* Thorax fuscous, shoulders ochreous -white. Abdomen yellow* 
whitish. Forewings elongate, moderate, costa moderately arched, aubsinuate in 
middle, with rough projecting scales on each aide of ainuation causing it to 
appear aa eu excavation, apex rounded -obtuse, termen rounded, little oblique ; 
ochreous- white; a suffused fuscous patch extending along dorsum from base co $, 
namowed posteriorly, obscurely interrupted in middle; a round patch in middle 
of disc irregularly mixed with fuscous and blackish; undefined dark fuscous costal 
striguto on each side of siuuation, second giving rise to an angulated undefined 
line of dark fuscous and blackish scales ending in a small spot before tornus ; 
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some slight brownish suffusion beyond this on lower half ; a series of minute 
dark fuscous dots on posterior part of costa and termen : cilia ochreous-white. 
Hindwings fuscous, somewhat thinly scaled, suffused with dark fuscous poste- 
riorly ; cilia yellow -whitish, with faint traces of a fuscous line. 

Khasis, in December : one specimen, 

Acria mnthomrh, n. ftp. 

1648 mm. Head whitish, crown tinged or suffused with light fuscous. 
Palpi white, second joint with upper longitudinal half suffused with light fus- 
cous, terminal joint with fuscous supramedian ring. Antenna? dark fuscous. 
Thorax reddish-fuscous. Abdomen golden-yellow, Forewings elongate, 
moderate, costa moderately arched , snbsinuate in middle, with rough projecting 
scales on each side of sinuation ca\ising it to appear as an excavation, apex 
obtuse, termen slightly rounded, somewhat oblique ; pale reddish-grey irrorated 
with reddish-fuscous ; a cloudy dark grey spot on dorsum at } ; cloudy dark 
grey marks on costa at \ and before and after sinuation : stigmata minute, dark 
fuscous, inconspicuous, plica] rather obliquely beyond first discal ; an indistinct 
angulafeed dark grey line from beyond costal sinuation to before tomus ; a 
series of dark grey dots on posterior part of costa and termon : cilia oohreous 
whitish tinged with reddish, basal half reddish -grey bounded by a dark grey 
shade. Hindwings fuscous, rather darker posteriorly ; cilia whitish- fuscous, on 
dorsum paler and sometimes yellowiah-tinged ; undersurface with a subcostal 
pecten of pale yellowish hairs from base to near middle. 

Khasis, in December ; two specimens. Specially distinguished by the yellow 
pecten of hindwings. 

Acria ctramiiis, n. sp. 

$ $< 16-19 mm. Head and thorax fuscous, face whitish. Palpi white, 
second joint sprinkled with grey except on projecting scales, terminal joint with 
dark grey supramedian ring. Antenna? grey. Abdomen light fuscous, in $ 
tinged with yellow-ochreous. Forewings formed as in mtUho§ariH ; fuscous or 
grey, usually partially tinged with reddish ; costal edge in sinuation usually 
more or less red dish -ochreoue ; stigmata minute, dark f oscoos, often obsolete, 
plical somewhat beyond first discal ; an angulated subterminal series of indis- 
tinct dark fuscous cloudy dots, often obsolete : cilia greyish -ochreo ns tinged 
with reddish, basal third dark grey. Hindwings fuscous, sometimes ochroous- 
tinged, darker towards apex ; cilia whitish -fuscous. 

Palni Hills {Campbell) ; Khasis, in June ; seven specimens. I have also four 
specimens from Maturatta, Peradeniya, Maskeliya and Haputale, Ceylon, in 
February, and from June to September (Pole, Green, Alston), which are 
probably the same species, but differ in being usually darker-coloured, forewings 
sometimes dark fuscous with slight purplish tinge, hindwings dark fuscous, 
sometimes with coppery tinge, head, palpi, and part of costa and cilia of for© : 
wings more or less conspicuously yellowish-tinged. I do not find any reliable 
distinction. 

Aolantha Meyr. 
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Vein 9 of fore wing* is sometimes stalked with 7 ; this character ocours 
exceptionally in eallidora , but is normal in some of the following specie*. In 
hindwings 6 and 7 are sometimes approximated only. 

ASolanthe* dicrcva, n. sp. 

$. 20-22 nun. Head and thorax whitish -yellowish mixed with ferruginous- 
ochreous. Palpi yellow -whitish, second joint except apex, and a median band 
of terminal joint ferruginous- yollow irrorated with dark fuscous. Antenna? and 
abdomen whitish -ochreous, Forewings tmbobloug, costa anteriorly moderately, 
posteriorly slightly arched, roughened with projecting scales before middle, 
apex obtuse, termen slightly rounded, rather oblique ; 8 aud 9 out of 7 ; 
white, towards costa irregularly suffused with pale yellowish ; basal third of 
costa ferruginous-yellow ; a ferruginous subcostal dash Ixjfore middle ; an 
elongate patch of yellow suffusion in middle of disc ; a reddish-brown dorsal 
patch extending from base to near tomus, and reaching nearly half across wing, 
containing a triangular dark reddish-brown dorsal spot at J, partially whitish - 
edged ; a ferruginous-yellow suffusion along posterior half of costa, with a 
black mark beneath it near apex ; veins f> and C> marked with reddish-brown 
lines becoming blackish posteriorly, vein 4 less distinctly lined with brownish ; 
between voius 6-7 two light ferruginous -brown Htreaks, sometimes partially 
yello wish-suff used, between 4 and 5 a yellowish streak, and on torn us a deep 
yellow elongate patch ; a fine blackish line along tormen : cilia whitish -yellow- 
ish, on costa yellow-ferruginous, fluid wings grey, apex sometimes suffused 
with whitish -yellowish ; cilia whitish-yellowish, suffused with light grey except 
round apex. 

KLhasis, in Novomber and April , two specimens. 

sEolanthe $ uphoniw, n. sp, 

$ 9. 22-29 mm. Head and thorax pale ochreous mixed with brownish, 
face whitish. Palpi whitish, second joint except apex, and a median band of 
terminal joint yellowish, irrorated with ferruginous-brown. Antenna? whitish- 
ochroous. Abdomen whitish -yellowish, in 9 greyish -suffused. Fore wings 
formed as in diertm ; 8 and 9 out of 7 ; whitish ; a fine oblique ferruginous 
line from i of costa to upper margin of cell ; a ferruginous line beneath 
posterior half of costa ; posterior margin of cell and veins 3-9 marked with 
Hue ferruginous-brown lines ; a ferruginous-brown patch along dorsum from 
base, terminating in a triangular spot beforo tomus, of which first half is dark 
ferruginous-brown edged anteriorly with whitish and posteriorly with black 
second half dark fuscous ; a fine blackish terminal line : cilia yellow- 
whitish, sometimes With one or two faint ferruginous lines. Hindwings in £ 
pale ochreouft-yellowisli, dorsal half suffused with pale greyish, in 9 light 
grey ; cilia yellow- whitish, in $ greyish- tinged. 

Simla, in July ; nine specimens. A $ from Koni, Burma, in October 
(Menders), has base of forewings tinged with bright ferruginous, disc yellowish* 
tinged, subcostal ferruginous line obsolete, posterior margin of cell marked with 
a curved dark ferruginous mark enclosing a fine white lunule, and followed by an 
lfi 
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orate pale yellow spot indistinctly edged posteriorly with ferruginous whence the 
dark veins originate, hindwings yellower and greyish towards base only, abdomen 
yellower ; it seems to be certainly only a local form of the same species. 

jEolanthet lyohnidias , n. sp. 

22mm. Head and thorax pale ochreoun, somewhat mixed with dark 
fuscous. Palpi rosy- whitish, second joint mixed with dark fuscous, terminal 
joint with dark fuscous basal and supramedian rings. Antenna* fuscous. Abdo- 
men light ochreous-yellowish. Forewinga oblong, costa gently arched, with 
rough projecting scales before middle, apex rounded, terrnen rounded , little 
oblique ; 9 separate ; pale whitish -yellowish ; basal area mixed with brown, 
with au orange tuft near base in middle, and a larger brown tuft mixed with 
dark fuscous near dorsum ; beyond this a broad undefined fascia of blackish 
and whitish irroration from i ot costa to middle of dorsum, costal projecting 
scales mixed with pale rosy ; a subovate white spot in disc beyond middle 
outlined with black irroration and centred with a yellow spot ; beyond this a 
trapezoidal patch of whitish and black irroration, of which one angle rests on 
costa beyond middle and one projects strongly towards apex ; apical area 
beyond this ferruginous-brown, including a white apical spot produced along 
termen, its anterior edge rosy-tingod ; a tornal patch of ground-colour partially 
tinged with pale rosy : cilia whitish-yellowish, basal half on termen rosy- 
tinged and sprinkled with black, on tomus ferruginous-yellow, Hindwings 
and cilia pale yellowish ; and 7 closely approximated towards base. 

Palni Hill?*, in Novombcr (Campbell) ; one specimen. 

JEoianthea euryatma, n. sp. 

17 mm. Head and thorax bronzy -fuscous, patagia dark purplish- 
fuscous. Palpi bronzy -fuscouR ir rotated with dark fuscous. Antenna* dark 
fuscous. Abdomen yellow-oohreous, tinged with grey towards apex. 
Forewings oblong, costa anteriorly moderately, posteriorly slightly arched, scales 
at l slightly roughened, apex obtuse, termen slightly rounded, rather oblique; 
9 separate ; white, mixed towards termen with light grey and towards tomus 
with pale ochreouH-yellowish ; two dark fuscous patches mixed With deep 
indigo-purplish and blackish ; first basal, extending on costa to beyond i and 
on dorsum to J, outer edge prominent at j from costa ; second Hubtriangular 
extending on costa from middle to near apex, its apex almost connected with 
prominence of first ; an interrupted dark fuscous terminal lino : cilia whitish - 
yellowish, more whitish at apex and tomus. Hindwings with 6 and 7 approxi- 
mated towards base ; pale yellowish, towards dorsum greyish- tinged ; cilia pale 
yellowish. 

Khasfa, in July ; one specimen. 

Blastobasid^ 

Through an oversight in my last paper a speoics wav described under the 
name of pulwsa as belonging to the genus Blastobtui* ; it is really referable to 
the genus Bypatima, like the species which follows it, 

( To bt continued^) 
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E. Blatthu, S. «). 

The herbarium of the B. N, H. Society contains about two-thirds 
of the species of Ferns known to ooour in Ceylon. The specimens 
presented by Major Macpherson have, in many cases, been collected 
in places whioh are not mentioned in the botanical literature on 
the Fern-Flora of India and Ceylon. By compiling this list it is my 
intention to add a little to the knowledge of the distribution of the 
Ferns on that botanically interesting Island. I am of opinion that it 
is not the chief aim of a museum to amass us great an amount of speoi- 
meas as possible and to lock them up in safe cases ; all the information 
they contain ought to be made accessible to those interested in a 
certain branch. This applies especially to collections made and kept 
in India, as comparatively very few botanists are ever in a position 
to pay a visit to the F ar East and to examine personally what material 
may be stored up in an Indian museum. In order to make the 
catalogue more complete I shall give all the information available to 
me regarding the distribution of the single species in Ceylon. This 
is not very much and is almost confined to Beddome's publications on 
Indian Ferns. An asterisk in tbe list indicates that the respective 
speoies is not represented in our herbarium ; it is, at the same time, 
an invitation to the members of the B. N. H. Society to fill up the 
gaps in our collections. 

/. Gleickentacece, 

*1. Gleichenia linearis (Burm.) Ceylon up to 6,000 ft (Bedd., 
IL Polypodiacert. 

*2. Cyathea sinuate (Hoot & Grev.), Singhe Rajah Forest. 

3* „ hookeri (Thw.), Kandy (Macpherson), Singhe 

Rajah Forest. (Bedd.) 

4. Amphioosmia walkera (Hook.) Newera Elya (Maopbu), 
centre of the Island at the higher elevations (Bedd.) 

*5* Alsoplula glabra (Hook.) 

6. *, orinito (Hook.) Newera Elya (Maoph.), Central 

provinces (Bedd.) 
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*7. Diaoalpe aspidioides (Bl.) Higher parts of Central Provinces 
(Bedd.) 

S. Dennstcedtia scabra (Wall.) Newera Elya (Maoph.), Central 
Provinces (Bedd.) 

9. Hyraenophyllum tenellum (Kuhn.) Central Provinces, 
3,3(50 ft. (Bedd.) 

10. „ exsertum (Wall.) Newera Elya (Maeph.), 

Central Provinces (Bedd.) 

11. ,, polyanthus (Sw.). Newera Elya iMncph.) 

*12. „ „ „ var. blumeanum. 

*13. „ javanicurn (Sprang.) Central Proviono* 

(Bedd.) 

*14. ,, neosii (Hook.) Central Province's (Bedd.) 

*15. Triohomanes motleyi (Y. D. B.) 

*10. „ exiguum (Bedd.) 

*17. ,, neilgherrenso (Bedd.) Centra. 1 Provinces 

(Bedd.) 

*18. „ proliferum (Blume). 

19. „ digitatum (Swartz). Ambagamwa district, 

*20. „ intramargijnale (Hook. & (xrev.) Ambagamwa 

district (Bedd.) 

*21. ,, pallidum (Blume), Ambagamwa district 

(Bedd.) 

*22. „ bipnnotatnm (Poir.) 

*23. „ pyxidiferum (L.) 

*24. „ rigiduin (Swartz). 

*25. Humata pedata (Smith J 

*23. „ „ „ var. vestita. 

27. Leucostogia pulchra (Don), Central Provinces, 3,000 — 

5,000 ft. (Bedd.) 

28. ,, hymenophylloides (Blume). Mai akellie, 4,000 ft. 

(Maeph.) Ceylon, 8,000 — 4,000 ft. (Bedd.) 
*29. Prosaptia emersoni (Presl.) 

80. „ oontigua (Swartz). Newera Elya (Maeph,), Central 

Proyinoes, 5,000 ft. (Bedd.) 

*31. DavaUxa elegans (Sw.) 2,000 — 3,000 ft. (Bedd.) 

32. „ bullata (Walk) 

33. Microlepia platypbylla (Don.) Kandy I'Macph.) 
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#4. Mierolepia majusoula (Lowe) Rangbodde, 8,500 ft. elevation 
(Bedd.) 

35. „ strigosa (Swartz >• 

36. ,, speluncas (L.) 

37. „ „ „ var. rhomboidea. 

38. Stenoloma chinensis (Swartz.) 

39. Lindsaya oultrata (Swartz). Nowera Elya (Maoph.), higher 

altitudes of the Central Provinces (Bedd.) 

*40. „ repens (Thw.) Singhe Rajah Forest (Bedd.) 

*41* „ orbioulata (Lam.) var. tenera. 

*42. „ lancea (L.j 

*43. ,, walkera (Hook). 

44. Schizolomn lobata (Poir.j Newera Elya (Macph.) 

45. „ ensifoliu (Swartz). 

46. ,, heterophylla (Dry). 

47. Adiantum lunulatuin (Burin.) 

48. ,, ouudatuui (L.) Kandy (Maoph.) 

49. „ oapillus veneris (L.) 

50. „ lethiopioum (L.) 

51. „ hispidulum (Swartz.) Up to 4,000 ft. (Bedd./, 

Newera Elya (Maoph.) 

*52. ,, flabellulatum (L.) Ouvah district (Bedd.) 

53. Cheilanthes mysorensis (Wall.) Kandy (Macph.), at low 
elevations (Bedd.) 

*54. ,, laxa (Moore), Kurunagalla and Kallupahane 

(Bedd.) 

55. „ farinosa (Kaulf.) Newera Elya (Maoph.) 

56. Pellsea conoolor (Lungs and Fiseh.) Up to 4,000 ft. 

(Pedd.) 

57. „ boivini (Hook.) Matakellie 4,000 ft. (Macph.) 

58. „ falcata (F4e). Kandy (Maoph.) Telgainma (Bedd.) 

59. Pteris loagifolm (L.) 

60. „ oretioa (L.) Kandy (Macph.) 

61. ,, hookeriana (Agardh.) Adam’s Peak, about 2,000 ft. 

elevation ; Southern Provinces, at low elevations 
(Bedd.) 

* 62 . „ ensiformis (Burm.) 

63. „ quadriaurita (Retis.) Newera Elya (Maoph.) 
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64. Pteris quadriaurita (Retz.) var. ludens. Kandy (Maoph.) 

65. „ patens (Hook.) Dodawilla, Matele and Mooroowa 

forests, above 2,000 ft. elevation (Bedd.) 

*66. „ longipes (Don.) 

67. „ aqnilina (L.) 

68. Campteria biaurita (L.) 

69. Litobroohia inoisu (Thnnb.) Newera Elya (Muoph.), Central 

and Sonthem Provinoes, above 3,000 ft. (Bedd.) 

70. „ marginnta (Bary). Kandy (Maoph.), abont Galle 

and the Central Provinoes (Bedd.) 

71. Ceratopteris thaliotroides (L.) 

72. Lomaria patersoni (Spreng.) Newera Elya (Maoph.), 4,000 

ft. and upwards (Bedd.) 

73. Bleohnum orientale (L.) 

74. Doodia dives (Kunze) Haokgalla (Macph., Bedd.), Central 

Provinoes above 4,000 ft. (Bedd.) 

75. Thamnopteris nidus (L.) 

76. Aspleniutn ensiforme (Wall.) 

77. „ nor male (Don.) Above 4,000 ft. elevation 

(Bedd.) 

78. „ wightianmn (Wall.) Newera Elya (Maoph.) 

79. „ tenerum (Forst.) Oodawella and Mntale East 

(Betid.), Kandy (Macph.) 

80. „ lunulatuin (Sw.) var. oamptoraohis. Central 

Provinces (Bedd.) 

81. „ zenkerianum (Kze.) Newera Elya (Maoph. Sc 

Bedd.) 

82. „ faloatum (Lam.) 

88. „ maorophyllum (Swartz.) 

84. ,, oaudatum (Forst.) Newera Elya (Macph.) 

*85. „ gardneri (Baker.) 

86. „ formosum (Willd.) Newera Elya (Maoph.) 

87. „ unilateral ( Lam.) 

88. „ heterocarpum (Wall.) Newera Elya (Macph.), 

Central Provinoes, above 3,000 ft. (Bedd.) 

89. „ laoiniatum (Don.) 

90. „ furcatnm (Thnnb.) Newera Elya (Maoph.), 

5,000—7,000 ft (Bedd.) 
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91. Asplenium affine (Swartz). Newera Elya (Maoph.) 

92. „ nitidum ( Swartz). Mattakellie, 4,000 ft. 

(Maoph.) 

98. „ varians (Hook. & Qrev.) Newera Elya, 7,000 

ft. (Maoph.), 3,000 ft. and upwards (Bedd.) 

94. „ tennifolinm (Don.). Newera Elya (Bedd.) 

95. „ rutsefolinm (Kunze) Singhe Rajah Forest, 

(Maoph. & Bedd.) 

96. Athyrium hohenaokerianum (Kze.) 

97. „ maorocarpnm (Blume). Newera Elya (Macph.) 

98. „ selenopteria (Kunze), Newera Elya (Macph. 

& Bedd.) Maturatte (Bedd.) 

99. „ gymnogrammoides (Kl.) Newera Elya (Macph.), 

Central Provinoes, 5,000 — 6,000 ft. (Bedd.) 

100. „ gymnogrammoides (Kl.) var. erythrorachis 

(Bedd.) Newera Elya (Maoph. & Bedd.) 

101. Diplazium lanceum (Thunb.) Kandy (Macph.), Matale 

East and Saffragrum, 2,000-3,000 ft. (Bedd.) 

102. „ sylvatioum (Presl.) Kandy (Macph.), Central 

Provinces (Bedd.) 

103. „ japonicum ^Thunb.) Newera Elya (Macph.), 

Central Provinoes (Bedd.) 

*104. „ schkuhrii (Thw.) Central Provinces (Bedd.) 

*105. „ polypodioides (Mett.) 

106. „ „ „ var. decurrens. Amba- 

gatnwa (Bedd.) 

107. „ latifolinm (Don.) 

108. „ umbrosum (J. Smith). Newera Elya (Maoph.) 

*109. „ ,, (J. Smith) var. assimile. Central 

Provinces (Bedd.) 

110. „ zeylanicum (Hook.) Kotmallie (Maoph., Bedd.) 

Ambagamwa (Bedd.) 

111. Anisogonium esoulentnm (Presl.) 

*112. „ smithianum (Baker) Matale East and Ooda- 

wella, 3,000 ft. elevation (Bedd.) 

*113. Allantodia javanica (Bl.) 

114. Aotinopteris diobotoma (Forsk.) 

115. Polystiohum auriculatum (L.) Newera Elya (Maoph.) 
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116. Polystichiun aculeatum (Sw.) Horton Plains, 6,000 ft. 

(Macph.) 

117. „ aonloatum (Sw.) var. biaristatum (Bl.) Newera 

Elya (Macph.) 

118. „ aculeatum (Sw.) var. si noma 1 uni (Hook.) Horton 

Plains and Happootaloe, 5,000 — 6,000 ft. (Betid.) 

119. Cyrtomium falcatum (Sw.) vur. oaryotideum (Wall.) 

120. Aspiditim subtriphyllnm (Hook.) Kandy (Macph.) 

121. „ polymorphum (Wall.) 

122. „ decurrens (Presl.) Kandy (Macph.) 

126. „ „ „ var. minor (Bodd.) Doombera 

district at no great elevation (Bedd.) 

124. ,, eioutariom (Sw.) Kandy (Maopli.) 

1215. Ploocnoma thwaitesii (Bedd.) Southern Provinces, near 
(mile, on the Haycock Mountain (Bedd.) 
*126. „ trimeni (Bedd.) Central Provinces (Bedd.) 

*127. „ mombranacea (Hook.) JDoombera district (Bedd.) 

*128. Lastrea amabilis (Bl.) Central Provinces (Pedd.) 

129. ,, uristata (Sw.) Newera Elya, 7,000 ft. (Macph.) 

130. ,, ooniifolia (Wall.) Newera Elya, 7,000 ft.* (Mucph.) 

131. „ hirtipes (Bl.) 

132. „ walkers) (Hook.) Nowera Elya, 7,000 ft. (Mucph.) 

*133. „ „ „ var. inaoroearpa. 

134. ,. „ „ var. pinnatiiida. Newera Elya 

(Macph.) 

135. „ caloarata (Bl.) Newera Elya (Macph.) 

136. „ beddomei (Baker) Newera Elya, 5,000 ft. (Macph.) 

137. „ oohthodes (Kze.) Newera Elya, 7,000 ft. (Macph.), 

throughout the mountain forests (Bedd.) 

138. „ synnatica, (Willd.) Forests of the Central Provinces 

(Bedd.) 

139. „ flaocida (Hook.) Newera Elya, 7,000 ft. (Macph.), 

highest part of the Central Provinces (Bedd.) 
*140. „ filix-mas (L.) var. elonguta (Hook. & Grev.) 

*141. Lastrea sparsa (Don.) Newera Elya (Macph.) 

*142. „ „ „ var, obtusissima (Mett.) 

*148. „ „ „ var. deltoidea (Bedd.) 

*144. „ „ „ var. minor (Thw.) 
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*J45. Lastron sparsa (Don.) var. zeylanica (Boedd.), Blackpool 

(Bedd.) 

*146. „ „ „ var. nndulatu (Thw.), Haokgulle, 

5,000 ft (Bedd.) 

*147. ,, deparioides (Moore). 

148. „ thwaitesii (Baker). Southern Provinces, 2,000 ft. 

elevation (Bedd.) 

*149’. ,, crenata (Forsk.) 

150. ,, blumei (Hook.) (Central Provinces 2,000—3,000 ft. 

(Bedd.) 

151. „ disseota (Forsfc.) Kandy (Maeplu), up to 5,000 ft. 

(Bedd.) 

152. „ ferruginea (Bedd.) Newera Elya (Macph. & Bedd.) 

*158. ,, boryuna ( Willd.) Central Provinoes (Bedd.) 

154. ,, tenericuulis (Wall.) 1,500 — 3,000 ft. (Bedd.) 

155. Nephrodium otaria (K«e.) 2,000 — 3,000 ft. (Bedd.) 

150. ,, pteroides (Retz.) Up to 3,000 ft. (Bedd.) 

157. „ extenxum (Bl.) Central Provinces, 3,000 — 

4,000 ft. elevation (Bedd.) 

158. „ oucullatum (Bl.) Kandy (Macph.), Western 

and Southern Provinces <Bedd.) 

*159. ,, urophyllum (Wall.) Oodawellu Forest (Bedd.) 

*160. ,, arbusmila (Desv.) Central Provinces (Bedd.) 

*161. ,, pennigerum (Bl.) Central Provinces, 2,000 — 

4.000 ft. (Bedd.) 

*162. ,, moile (Pesv.) var. amboinense (Presl.) Araba- 

ganina (Bedd.) 

163. „ truncatum (Presl.) Kandy (Macph.) Central 

Provinces, 2,000—5,000 ft, (Bedd.) 

164. Neplirolepis oordlfoHa (L.) Matakellie, 4,000 ft* (Macph.) 

165. „ cxaltata (L.) 

166. „ acuta (Presl.) 

167. „ ramosa (Beauv.) Matakellie, 4,000 ft. (Macph.) 

Central Provinces (Bedd.) 

168. Oleandra musadolia (Kunae). Matakellie, 4,000 ft, ; Newera 

Elya, 7,000 ft. (Macph.) ; Central Provinces (Bedd.) 
*169. Phegopteris rufescens (Blumo). Central Provinces, 3,000— 

5.000 ft. (Bedd.) 


16 
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170. Phegopteris distans (Don.) Newera Elya, 7,000 ft. (Macpli.) 

171. „ punctata (Thumb.) Newera Elya (Maoph. 

& Bedd.) 

172. Polypodium parasitioum (Matt.) No wore Elya, 7,000 ft. 

(Maoph.) 

173. „ zeylanioum (Mett.) Newera Elya (Maoph. & 

Bedd.) 

174. „ wallii (Bedd.) Huokgalla (Maoph.), Adam’s 

Peak (Bedd.) 

*175. „ hirtellum (Bl.) 

17(5. „ oomigerum (Baker). Newera Elya, 7,000 ft. 

(Maoph.), Horton Plains (Bedd.) 

*177. „ oucnllatum (Noes.) Central and Southern 

Provinces, 3,000 — 5,000 ft (Bedd.) 

*173. „ glandulosum (Hook.) Central Provinces, 

Rambodde, and summit of Wattakelia Hill, 
(Bedd.) 

*179. „ thwaitesii (Bedd.) About Dickoya (Bedd.^i 

*180. „ decorum (Brack.) Singhe-Rajah Forest 

(Bedd.) 

*181. „ fusoatum (Bl.) 

182. „ obliquatum (Bl.) Newera Elya, 7,000 ft. 

(Maoph. & Bedd.) 

*183. „ repandulum (Mett.) Higher parts of Central 

Provinces (Bedd.) 

184. „ subfalcatnm (Bl.) Newera Elya, 7,000 ft. 

(Mocph.), (Central Provinces (Bedd.) 

185. Niphobolus adnasqens (Sw.) 

186. „ pannosus (Mett) Up to 3,000 ft (Bedd.) 

187. „ fissus (Bl.) Newera Elya and Matakellie 

(Maoph.), Central Provinoes (Bedd.) 

*188. „ gardneri (Mett) Central and Southern Pro- 

vinces up to 3,000 ft (Bedd.) 

*189. Drynaria linntei (Bory). 

190. Pleopeltis linearis (Thunb.) Newera Elya, 7,000 ft (Maoph.) 

191. „ lanoeolata (L.) Ambnwalla estate (Bedd.) 

192. „ membronaoea (Don.) 

193. „ punctata (L.) 
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*194. Pleopeltis pteropus (Bl.) var. minor. 

195. „ hastata (Thumb.) Newera Elya, 7,000 ft. (Maoph.) 

196. „ phymatodes (L.) Kandy (Maoph.) 

197. „ nigrescens (BL) Kandy (Maoph.) 

198. „ dilatata (Wall.) Forests above Telgamma, 4,000 

ft. (Bedd.) 

199. Monogramine paradoxa (Fee). Dalosbagio (Maoph.) 3,000 

to 5,000 ft. elevation (Bedd.) 

200. Leptogramme totta (Sohl.) Newera Elya 7,000 ft. (Maoph.), 

at the highest elevations (Bedd.) 

201. Syngramme fraxiuca (Don.) Newera Elya, 7,000 ft. 

(Maoph.) ; 5,000— 6,000 ft. elevation (Bedd.) 

202. Loxogramme lanoeolata (Sw.) Newera Elya, 7,000 ft. 

(Maoph.) ; above Newera Elya (Bedd.) 

203. „ involnta (Don.) Newera Elya (Maoph.) 

204. Menisoium triphyllnm (Sw.) Kandy (Maoph.) ; Matale and 

Saffragam, 2,000 — 3,000 ft. (Bedd.) 

205. ,, thwnitesii (Hook.) Kandy (Maoph.), Matale 

3,000 ft. elevation (Bedd.) 

*206. Antrophynm reticulatum (Kanlf.) 

207. „ plantagineum (Kanlf.) Newera Elya, 7,000 ft. ; 

(Maoph.), Central Provinoes (Bedd.) 

208. Vittaria elongata (Sw.) Central Provinoes (Bedd.) 

*209. „ lineata (Sw.) Central Provinoes (Bedd.) 

210. „ soolopendrina (Presl.) Kandy (Maoph.) ; Southern 

and Central Provinoes up to 3,000 ft. (Bedd.) 
*211. „ soloata(Kuhn.) 4,000 — 5,000 ft. elevation (Bedd.) 

*212. Taenitis bleohnoides (Sw.) Forests about Galle. (Bedd.) 

218. Drytnogiossnm piloselloides (Presl.) Kandy (Maoph.) 

214. Hemionitis arifolia (Burin.) Kandy (Maoph.) 

*215. Elaphoglossum conforme (Sw.) 

216. „ latifolium (Sw.) Newera Elya (Maoph.) ; 

Central Provinces (Bedd.) 

*217. „ squamosum (Sw.) Central Provinoes (Bedd.) 

218. „ spathulatum (Sw.) Newera Elya, 7,000 ft. 

(Maopb.) ; Southern Provinces (Bedd.) 

219. Stenochlsna palustre (L.) 
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*220. Gvmnopteris variabilis (Hook.) Newera Elya, 7,000 ft. 

(Macph.) 

variabilis (Hook.) var. lanceolate, (Hook.) 
wallii (Baker). Southern Provinces, Mooroowa 
(Bedd.) 

mefcallica (Bedd.) Haycock mountain near 
Guile (Bedd.) 
spicata (L. f.) 

queroifolia (Retz.) Kandy (Macph.), about 
Colombo (Bedd.) 
oontaminans (Wall.) 

subcrenata (Hook. & Grev.) Central Pro- 
vinces (Bedd.) 

///. Osmnndaeece . 

223. Osmunda javunica (Bl.) Newera Elya, 7,000 ft. (Macph* 
& Bedd.) 

[ V. Sch hceaceit. 

*22H. Schizooa digitata (Sw.) 

230. Lygodiuni circinnatum (Sw.) Western, Central, and Southern 

Provinces, up to 2,000 ft. (Bedd.) 

231. „ microphyllum (R. Br.) 

232. „ flexuosum (Sw.) 

V. Marattiacece . 

233. Marattia fraxinea (Smith.) Newera Elya, 7,000 ft. (Macph.); 

Central Provinces, above 5,000 ft. (Bedd.) 

} r /. Op h io gloss aceau 

234. Ophioglossum reticulatum (L.) Newera Elya (Macph. & 

Bedd.) 

*235. „ pendulum (L.) 

23th Botrychium virginianum (L.) var. lanuginosum. Newera 
Elya (Bedd. & Macph.) 


* 221 . 

* 222 . 

*223. 

*224. 

225. 


223. 

227. 
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A CONTRIBUTION TO THE ACULEATE HYMENOPTEIiA 
OP THE BOMBAY PRESIDENCY. 

BY 

f * I\ Camjseon. 

{Continued from page All of this Volume .) 

TetraloiHa ovatuh , «p. nov. 

,ck, the flagellum ferruginous, the basal joints black above, the pubescence 
je mesonotum and scutellum dark ferruginous, on the occiput, cheeks and 
anotum pale fulvous ; the base of the abdomen covered with white hair : the 
of the 2nd segment with white pile, narrowly in the middle, widely on the 
,(iden, the 3rd with a much broader band, only slightly narrowed in tho middle, 
the 4th is entirely covered with similar pubescence ; the pubescence on the apical 
2 stiff, black ; on the ventral segments it is dark soot colourod. Wings hyaline, 
the nervate#, costa and stigma black ; the 2nd abscissa of radius longer than the 
3rd —about one* fourth longer. The trochanters and femora are pale fuscous, the 
4 apical joints of the hind tarsi are dark testaceous. J • 

Length 10 mm. 

UecHtt. Angust. (Nurse.) 

A broad ovate species. Olypaus punctured in the middle, the punctures clearly 
separated, distinct ; it is almost squaw* ; the pubescenoo on it and on the labrum 
blacki#h . Mandibles yellowish at the base. Mcsonotum and metanotum covered 
closely with round shallow punctures. The hair on the legs is whitish, except 
on the innerside of tho hind tibius and tarsi on which it is black. 

This does not appear to me to be the $ either of duwttcellii or glabricomis ; 
it is a broader insect than tho latter, has the alar nervures black, not testaceous, 
tho 2nd abscissa of tho radius is longer than the 3rd, the opposite being the case 
with tjiabrioomis, the clypeus is aquuro and tho apical tarsal joints much darker. 

Tetraloiua glabricorm **, sp. nov. 

Black, tho flageUum of antemiue smooth, bare, shining , bright rufous, tho 
lypeus, sides of cheeks broadly below, tho lateral dilated part rounded on the 
t uterside, labrum, base of mandibles to near the middle, and togulae yellow, the 
bescenco on the pro and iposo thorax and sou tell urn, rufo-fulvous (probably 
aded) the pubescence on the sides and hack of the head, pleura) and sternum 
ale, almost white ; the pubescence ah tho base of abdomen pale fulvous ; there 
i a band of white depressed pile on the base of the 2nd segment, much narrow* 
d in the middle, on the sides reaching to tho middle of the segment, a much 
roader baud on the 3rd, not narrowed hi the middle, the whole of the 4th and 
th covered with simitar pubescence ; the pygidium black, bare, the sides of the 
sjpnent covered with long black pubescence. Pubescence on the legs white, on 
tie underside of the metatarsus rufous ; the apical 4 tarsal joints pale testaceous. 
{Tings hyaline, a little tinged with fulvous, the costa, stigma and nervures 
setaceous. 
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Length 10-11 mm. 

Deesa. August. (Nurse.) 

Antenna) as long as the body, the apical joints curved, olypeus longer than 
wide, coarsely, closely punctured ; the labrum strongly, bat not so closely 
punctured ; the apex of the clypeus is transverse, with the sides rounded, 
Mesonotuni punctured, but not so closely nor so strongly as the clypeus. The 
basal 2 absciss® of the radius are of equal length ; the 3rd is fully one-fourt 
louger ; the 1st recurrent nervure is interstitial, the 2nd nearly so. 

This does not appear to me to be duvancelii , Lep. ; according to Bing 
that has the clypeus 4 * square, very slightly emarginnte anteriorly and 
lightly punctured,” in my species it is transverse and quite strongly punctu 
the tl Ofch and apical segments with fuscous pubescence ; ,f here blaok ; the 
peus in glabriaornu is not ** nearly square ” but distinctly longer than wid< 
according to Bingham, too, the thorax is more strongly punctured than the 
head, the reverse being the case here. 

Megacktle galhela , sp. nov. 

Blaok, the head and thorax densely covered with white pubescence ; the 
abdomen with 5 distinct white hair bands, the scopa white, wings hyaline, the 
stigma fuscous, tho nervuros blacker, the basal 2 absciss® of the radius equal 
in length ; both the recurrent nervures are received close to the transverse 
cubitals. Mandibles bidentate, both tho teeth broad, the 2nd smaller than the 
let ; the basal half of mandibles densely covered with white pubescence. 
Pubescence on legs white, that on the underside of hind metatarsus tinged 
with rufous. Apex of hind tibia* one-fourth thicker than the base of meta- 
tarsus. $ . 

Length 7 mm. 

Deesa. January and February. 

Head wider than the thorax, the temples short. Olypeus with the sides \ 
strongly punctured, the centre almost smooth. Metanotal area strongly aci- j 
culated, the rest punctured, but not strongly. Back of abdomen closely f 
punctured, the pygidium more closely than the rest. The fore cox® in the £ I 
are armed with a longish stout tooth, which is clearly longer than it iJ 
wide at the base. The apex of the abdomen, in the is armed with 6 irre/ 
gular, not very strong pale and black teeth, tho central 2 being w idely separated, 
the part behind them is depressed. The temples are wider than they are it 
the $ . 

Megachile bombayentfo, sp. nov. 

Black, the hair on the head and thorax white, the dorsal abdominal segments 
narrowly banded with white pubescence, the scopa on apical half red, on basal , 
white ; wings clear hyaline ; the legs for the greater part fuscous ; the mandibles 
bluntly bidentate at the apex, the base broadly dilated in the middle ; base of 
hind metatarsus two-thirds of the width of the apex of tibiae. $. 

Length B mm. *, breadth 3 mm. 

" Bombay/ 9 
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Head slightly wider tK*n v the thorax, closely strongly punctured, the face 
smooth, shining and hare in middle ; the clypens not much wider than 
long, a smooth, irregular line , the centre a bore, its apex transverse. Base 
of mandibles thickly covered withViepressed white pubescence ; shiomg and 
bearing scattered punctures ; there is i testaceous space behind the teeth. Ex- 
eept on the underside of the fore tarsi, \ where it is fulvous, tho pubescence on 
the legs is white ; the calcaria whitish A Tho back of abdomen is closely punc- 
tured all over ; there are no distinct transverse furrows. The 2nd transverse 
cubital nervure is not quite interstitial Ategulw fuscous ; norvuros black, $>. 

Comes near to M. Aera, Bing, and if. yhlorigaiter, Cam. 

Megachile lint yoda, sp. nov. 

Black, the hair on the head, upper pari * of thorax and the scopa, white, tho 
pubescence ou the pleura? soot-coloured 1 the hair on the legs grey, that on the 
underside of the fore metatarsus mixed wi h golden ; wings fuscous-hyaline to 
the 2nd transverse cubital nervure, aim t hyaline beyond it- Mandibles 
bidenfcato, the upper tooth broad, rounded, | ejecting slightly beyond the lower, 
which is almost transverse ; the 2 at their jui tion arc separated by a depression; 
the basal half of the mandiblos closely puuc ed and opaque, the apical smooth 
and shining. $ . j 

Length 11 mm. j 

1 Bombay.” I 

Head and thorax closely, distinctly puucti |l. Base of hind tarsi lees than 
half the width of the apex of tibia? ; iht Jure black, slender on apical half, 
gradually narrowod to a sharp point. Ue^tl fcarly as wide as the thorax. Tho 
2nd transverse cubital nervure is almost m lratitittl. Underside of flagellum 
piceotw. The tarsi are rather long and slendi 1 The transverse bands of white 
pubescence on the dorsal abdominal segmon are narrow, but distinct. The 
punctures ou the mesonotum run into transi '«rse sfcrim. Face broadly roundly 
convex, Clypeus short, its apex broad, tra Jperse ; the front with a narrow 
smooth keel between tho antenna). 

In Bingham's arrangement this species comm Sear to M. cephalotu #, Sm.: that 
species from the description should be diffen Y| e. g. the mandibles are called 
“ long, narrow and curved M (no mention is mad the form or number of their 
teeth) terms which certainly do not fit those < %ie present species, in which 
they are broad both at the base aad apex ; tl mead is ” broader than the 

thorax ” while in Unopoda it is certainly not so. |be colour of the wings is 

not stated by Col Bingham, but Smith (Oat. to. i, 179; calls them sub- 
fuscous, hyaline towards their base,” the exact op being the case with the 
species I have described above. 1 

MiguohiU cathma, sp, i''< 

Black, the pubescence and ventral scopa white, t* « fcuncturation distinct and 
close, strongest on the apex of the abdomen ; wing, '} Vline, the nervines and 
•tiggsa black, the 1st recurrent nervure received si V behind the middle of 
the qeflxtle, the 2nd near the apex, byt clearly ,«*{ - from the transverse 
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cubital. Mandibles bidentate, tbe tooth distinct, the ‘2nd small compared with 
tbo 1st, clearly separated ; the part behind them testaceous, covered with golden 
pubescence, the basal part thickly with „ A y. Head large, as wide as the 
thorax, the occiput rounded inwardly, not transverse, Apex of clypeus trans- 
verse, depressed. Base of metanotum f< arming a distinct border. The pubes- 
cence on the front, face and clypeus is < dense. The calcaria are black. Base 
of hind metatarsus half the width of tlAe apex of tibiec, tbe pubescence on tbe 
lower side of the metatarsus is white, f 
Length 15 mm. $ . j 

This little species comes close to mcevillii, (Jam. ; the latter is a larger 
spocies, it has the apical tooth of /the mandibles distinctly longer than its 
width at the base, while in the prem mt it is not much longer than the basal 
width ; it wants the clearly defined /aargiued border on the top of the ineta- 
notum and the 1st recurrent nervure s received nearer the base. 

M eye oh lie ratodmU i , sp. nov. 

Length 0-7 mm. g. 

Deesa. January. 

Very similar in size and coloi ,tion to M . yathela, described above ; but 
easily separated from it by the onger mandibular teeth, there being also, 

instead of a broad rounded nwe behind the 2 apical teeth, a large, clearly 
separated tooth, which is distiiu larger than tithe)- of the apical ones ; while 
the abdominal teeth are much 1 er, clearly defined and black. Of the latter 
there are 4 distinct ones, the entral being longer, broader and much more 
clearly separated than the oute cutside the latter there is a smaller, less 
distinct tooth. There are 2 st ,t teeth on the fore coxee. Base of hind 

metatarsus not half the width of > ox of tibift), the spurs pale. Wing nervures 

and stigma black. Motanotal ar . closely aciculatod. 

Megac $ wdioxytidt*, Bing. 

(Jol. Nurse has briefly charn eriaed the g of this species in the Journal, 

Asiatic Society of Bengal, LX 1901, p. 150. It may be useful to describe 

the anal segment more fully, i , tho centre are 2 widely separated teeth, the 
space between them forming ? micircle ; on either side w of this are 2 shorter 
sharp teeth with a slight sty >y O no beyond them ; all these teeth have the 

apices testaceous. Probably , e tooth vary iu length and thickness. The 

mandibles are broad, bidentf the teeth triangular, the apical much larger 
than the other ; the basal pa h broadly, but not much, dilated in the centre j 
the puncturation on the baJ >ar t is coarse. 

AUgachit ibfu*cu$ (Nurse, MJ3.V bov. 

Black, the hair on tm ront, top of thorax and base of abdomen pale 

rufo-ftilvous, that on tm ^st of the head and thorax much paler, the 

apices of the 2nd to 4# abdominal segments with bands of pale fulvous 
pubescence, the hair S ;,he apical 2 segments black, fchjc hair on the 
legs white, except on m underside of the posterior metatarsus, where 
it is bright rufous. ^ 8 hyaline, the apex slightly, broadly iofusoated, 
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all the eojfesrt&'lhe biae of fore femora black ; flagellum of antenna) rufooa, 
darker at ithfa Wings clear hyaline . costa and nervures black, the stigma dark 
testacooas/tegulwr ^ 9 

Length 6 nun. 

Deeea. December. 

Head distinctly broader than the thorax. Mandibles bidents te, the apical 
Jong, gradually narrowed to a sharp point, the kubapioal broad at the base 
gradually farrowed to a point at the apex, short, broader at the base than it in 
long ; from it there is a broad shallow curve to the base; tyie teeth appear broad- 
er than usudjl and are covered with white pubescence at thevbaae. Head closely 
punctured ; the clypeus with a smooth line in the centre broa&ast above. Thorax 
elosely puncored ; metanotal area aciculated. The apical ventral surface is 
darker oolot <ed than the rest. Base of hind metatarsus about one-fourth 
narrower tha the apex of tibia*. There are no depressions or f v wis on the 
back of abd men, which is roundly convex. The 1st recur/ \vure is 
received short y beyond the apex of the basal fourth ; the 2nd nt "\ex. 

Tegulffl pale fcc taoeous. ' 

In one exan >le the back of the abdomen is brownish for the 
in another the 'tgments are only brownish under the pile. 


' v Meguchile erythrobtoma, sp. nov. 

Black, the ap | of clypeus broadly, the .mandibles broadly at 
the femora and pm more or less in front, rufous ; the great* 
flagellum piooou ’ he hair on the thorax, upper part of abdoi 
white, the ventr. icopa bright red ; wings dear hyaline, the i 
M andibles largo, Identate, the apical tooth long, bluntly narro 
somewhat broac grounded ; the 2nd large, clearly separated 
the apex ronndl) Irrowed, longer than it is wide at the base ; tt 
broader, not so o i Jte and turned inwardly. Apex of clypeus b 
Puncture tiou of /| 1 and thorax fine and dose, that on the sou 
than on the inedj| Kum ; that on the abdomen is still finer 
becomes gradual! - fir owed towards the apex, which forms a 
point ;the latter Wouaat the apex ; there are no distinct trr 
or depressions on » ! surface. 9 . 

Length 11 mm. | 


Deesa. ^ * 

The mandibles a 
especially as regart 

abdomen, too, bee 
Base of hind tarsi h 

Black, the manditj 
part reddish, the imt? 
the hair on the head 


er than usual and more particularly 
length compared with the width a 
; more diatinely narrowed from the 
> width of tibiae. 

\M®$achik 4uuvida % sp. nov, 

leapt the teeth, pale yellow ; flagelli 
pra and tibi© except above and 
btax long and dense ; all the at 
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mce on the apex j the basal ventral seg~ 
he nervures black ; tegul® pieeous. #. 


tooth long, narrowed gradually toward* the 
* i the subapioal one short, broad , bluntly rounded, 
md thorax close, distinct ; that on the soutollum is 
whe mesonotum. Abdominal punctnratiou finer than 
close. Apical abdominal segment broadly rounded ; its 
od with a long tooth, which becomes gradually narrowed 
leapex. Ooxw unarmed. Anteun® stout, not touch longer 
Head large, slightly wider than the thorax, Ilidial cellule 
arp angle ; the 2nd recurrent nervuro distinctly diafint from the 
ital, it being separated from it by about the same <£ stance as is 
base of the cellnle. Probably the amount of i ofous oolonr 
the abdomen varies ; it is more conspicuous on tie! sides than 
. The forolegs may be more or Jess rufous a/ tne base ; the 
ed. / 

o M.phaola Cam, and M \ elfrtma Cam., but is lam % stouter and 
ue much shorter. . 

Megachile f anonyma , sp. tiov. 


ndentide of the flagellum brown, the hair bn th< 
ie abdominal segments with distinct bands of ' 
he mandibles broadly and the greater part * 
gs hyaline, the stigma testaceous, the nervur 
mt nervures distinctly separated from the 
lely separated from the 2nd than is the | 
en 3-dentate, the central tooth broad, sqc 
orter, somewhat triangular. Mandibles 
larp-pointed at the apex, the subapical 
edge slightly rounded inwardly, clearly aejj 
dy punctured, the metanotum at the 
.’ans verse. Middle of mandibles broodh 
ered with white pubescence. Forelej 
duration on the abdomen becomes stre 
face it is strong and dose, especially 
the greater part ruf o-testaceous, as j 
ceous. 


ead and thorax 
ifce pubescence ; 
the tarsi rufo- 
larker coloured ; 
inverse cubitols, 
f from the basal, 
the lateral much 
itate, the apical 
longer than the 
>d behind. Head 
. smooth, shining, 
^testaceous* their 
Unarmed. Oalcaria 
/towards the apex ; 
p basal half. The 
4*o the tarsal spines.. 


ir. 


he following note attached to this t 
»arts with the microscope and find! 
pi 4- jointed, so it cannot be a Mi 


| : * I have carefully 
i>bia1 palpi 4- jointed 
$*.’* Apart from this 
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I cannot separate it from the latter genus. Its generic location may, in 
the meantime, be left over, until the 9 has been discovered. 

ThaumaUivoma to tlacticome , sp. nov, 

Black, the antonnee except the scape and apical joint testaoeous, darker above, 
the pubescence dense and white, the ptracturation strong and close ; the apical 
abdominal segment curved downwards, entire, broadly rounded, the outer edges 
straight, oblique ; metanotum roundly convex, smooth, shining, bare, the base 
with a striated border, keeled before and behind and much widened laterally. 
Basal segments of abdomen testaceous below. The pubescence on the lower part 
of the head is much longer and denser than elsewhere, especially behind. The 
hair on the underside of the apex of the 4 posterior tibia and, to a less extent, 
on the anterior, is long and dense, as it is also on the base of the tarsi. 
Mandibles with the apical tooth distinctly separated ; there is no distinct sub- 
apical one. The joints of the flagellum to the flattened apical one are of equal 
thickness ; the last is long, dilated and flattened. First recurrent nervure inter 
stitial \ the 2nd received near the apex. $ . 

Length 7 mm. 

Mathoran, May (Nurse). 

There are 2 points iu which the known Indian Thaumatsoma (T. lurmanumm, 
Bing.) differs from that hero described : the apex of the abdomen ends in a 
longinh central and a smaller lateral tooth and the 4 sub-apical joints of the 
antenna are attenuated and Aliform as compared with the preceding joints. 

Chratina spManpi*, sp. nov. 

Green, the abdomen dark brown, the following parts bright yellow : clypeuw, 
labrum, mandibles, except at the apex, underside of scape, a line on the prono- 
turn uniting with the tubercles, the latter, tegul®, a mark on the sides of the 
scntellnm, post-soutellum broad lines on tbe sides of the 2nd and 3rd segments 
at the base, straight and twice the width of the oentral part, a narrow, almost 
continuous line on the 4th, a broad, curved one on the ftth roundly narrowed in 
the middle on the 5th, the apex of the femora narrowly, the tibia and the tarsi, 
bright lemon-yellow, the hind tibia broadly black at the apex ; the hair white 
on the body and legs ; wings clear hyaline, the norvures, costa and stigma pale 
yellpw. 

Length 6 mm. 

Deem, April. 

Underside of flagellum pale brown or fulvous. Oiypeus with a few strong 
punctures in the centre ; the face mom finely and more closely punctured! 
Mesonotum finely, closely punctured ; there is a distinct furrow on the ride# 
opposite the tegulae, the scntellnm hears scattered punctures in the centre ; 
base of metanotum is much more strongly, regularly and closely punctured 
apical slope is smooth. Abdomen lining, impunctate. There are 2 obs 
lines on the apex of the dlypeus, 

This species is not unlike (7. cftetoa.Oam.; the latter may be known 
by the transverse yellow line on the ape* of the mesonotum, by the \mm 
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4th abdominal segment being much thicker and distinctly interrupted in the 
middle and by that on the 5th being much wider, it clearly extending beyond the 
middle of the segment, it being also not so distinctly narrowed in the middle* 

Narnia abuemis, sp, nov. 

Black, the pubescence cinereous, almost white, the apices of the abdominal 
segments with white pubescent bands, the basal metauotal area irregularly 
striated, the centre with a /y — shaped area with a keel down the centre ; wings 
almost hyaline, highly iridescent, the stigma dark testaceous, the nervure* dark- 
er coloured ; togul© blackish on inner half, pale testaceous on outer. 9* 

Length 6 mm. 

Abu (Nurse). 

Head closely, strongly punctured, the punctures stronger on the sides of the 
vertex than elsewhere. Pace broadly raised in the centre. Mesonotum and 
seutellum closely and much more finely punctured than the head ; the prono- 
tnm densely covered at the base with white pubescence ; it is raised at the base, 
the basal slope being bare ; the pubescence extends along the top to the tegul®. 
Post-scutellum densely covered with white pubescence. Metanotum wrinkled ; 
it has a somewhat steep slope ; it is weakly keeled down the centre and on the 
outer edges. Pleur® aJutaceous. Flagellum brownish red below. Apical joints 
of tarsi rufons. 2nd cubital cellule not much longer along the transverse 
oubitals than it is along the radius ; 2nd abscissa of radius about one-fourth 
shorter than the 3rd. 

Nomia eo\U*a f sp. nov. 

Length 7 mm. 9 • 

Mount Abn. 

This species is very close to N. abuenm ; the differences can be best shown in 
synoptical form. 

Base of mstanotum with a crenelated area *, 2nd cubital cellule 
wide, Urd abscise* of radius about one fourth longer than 2nd, 
tbe 2nd transverse cubital norvure straight *** .ft Ml AbltMfiit, 
Base of metanotum without a crsnulated ares; 2nd cubital 
cellule narrow, 8rd abscissa of radius 4 times longer than 2nd ; 
the 2nd transverse cubital nsrmrs curved ... Collinn . 

Metanotum opaque, alutaoeous, neither the centre nor the sides fire keeled ; 
the apex of the basal area is prolonged in the centre into a sharp point ; head, 
pro-and mesothorax closely, not very strongly punctured ; the puncturation oh 
the face and clypeus runs into obscure reticulations ; there is an impressed line 
m the centre of the front, running into the top of the face* Tegola; pale 
tttaceoas, darker coloured on the innerside. Abdomen fully longer than the 
lad and thorax united ; the basal segment is covered at the base with white 

bescences ; the apices of the segments with bands of white depressed pile. 

n of tarsi rufous. Middle of face not distinctly raised. 

Gcslioxyt lalut, sp. nov. 

hort, wide compared with the length, the clypeus, the greater part of the 
md front, outer orbits, collar, spot in centre of mesonotum at the base. 
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a spot behind teg ulffi, 2 spots at base of souiellum, apical slope of scuteDnm, 
pleur®, the sides of 1st abdominal segment, the apices and bases of the 
segments narrowly, their sides widely, a spot in the centre of the 1st ventral 
and the apices of the others widely covered with white pubescence, as are also 
the, greater part of the legs. Wings hyaline, tinged broadly with violaceous 
at the apex. $ . 

Length 8 mm. 

Matheran, March. 

Sctitellum broadly rounded posteriorly, the teeth stout, bluntly pointed 
broader laterally than above. Ventral plate of apical segment large, spoon- 
shaped, with a broad rounded upper border, keeled on the inuer edge. The 
apex of the apical dorsal segment is strongly, coarsely punctured, depressed and 
with a smooth, stoat keel in the centre of the depression. There is a trans- 
verse, somewhat broad keel near the apex of the tind and 3rd segments, 
bordered before and behind by a smooth, shallow furrow. Frontal keel broad, 
smooth on lower half only. 

Puncturation on the head strong and close, on the scutellum it is closer, 
running into reticulations. The apical ventral segment projects half the length 
of the dorsal beyond the apex of the latter. The part between the broad frontal 
keel and the ocelli is depressed. 

fn Bingham's key this little species would come into A, b , ; it cannot be 
confounded with funeipmnh or angulaim. 
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“ The Plagues and Pleasures of Life in Bengal ” is ouo of those popular books 
on natural history which in the last generation would not have paid their print- 
ing expenses but are now multiplying year by year at a rate that indicates, in 
a striking manner, the change which has come about in the mental attitude of 
the reading public everywhere towards “ Nature study.* 1 One is sometimes 
tompted to thiuk that in England the thing is being overdone. The oontinu 
ous stream of books of this kind which issues from tho British publishing 
houses, all beautifully printed, handsomely bound and superbly illustrated, but 
of very unequal merit, is overlaying the subject. One cannot see tho wood for 
the trees. In India as yet there are none too many and every new comer is sure 
of a kindly reception. The author of the book under review ih not, however, 
a stranger. It is only four years since Lieut.-Colonol D. D. Cunningham gave 
us, under the title *' Some Indian Friends and Acquaintances, ” a pleasant 
volume of chatty discourses upon the beasts, birds and reptiles to be seen m 
Calcutta and its immediate neighbourhood, which was full of the fruits of close 
and sympathetic observation. The present volume carries the same strain down 
into the invertebrate ranks of the animal kingdom. In short, it is a book about 
the “pooohies" of Bengal; these are the Plagues and Pleasures. It is not a 
scientific work and does not pretend to be, but a notice of it will surely not be 
out of place in the Journal of a Society of whioh It may be said, without fear 
of contradiction, that its greatest and most successful work has been to foster 
and diffuse a general interest in the fauna and flora of India. 

The popular treatment of science need not be unscientifio, for all intelligent 
records of fact are of value if their accuracy is assured, whether couched in 
technical terms or in the language of oommon speech. Tried by this test, Colonel 
Cunningham's book proves to be like the feet of Nebuchadnetear's image, “part 
of iron and part of clay." He is unquestionably a cldse and curious observer of 
nature and he appears to have been also, for nearly thirty years, a most indue 
trious recorder, not only of facte, but also of the reflections suggested by them ; so 
that he is not dependent now on a treacherous memory. All this and more makes 
itself evident to the reader before he has gone through many pages of the book 
But it also becomes evident that the subjects treated of embraoe some of which 
the author has a well-grounded knowledge and some of which he has no know- 
‘edge at all. When writing of plants and trees he calls them by their botanical 
mmes and reveals an easy familiarity with all the technicalities of botanical 
•cription ; but when he turns to insects, the absence of scientific dames and of 
tm the most elementary acquaintance with classification is the more striking by 
bitrast. Familiar wasps are described as *< a brilliantly metallic creature " and 
datively large insect, clothed in a suit of rich, warm brown and with a brilliant 

>w head." Bo minute and exact, nevertheless, are his descriptions of their 

'<*$*** «*d Ptmwn « gf Ufe h Bengal by Liettt.-Cokmsl Ouftuingham, CXK., F.E.&— 

Uorray, AlbotnarU fittest, London. 
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clay nest* and their manuer of constructing and stpcfciug them that it is often easy 
for one who knows anything of them to identify them : bat to one who has not 
this knowledge a most interesting and valuable chapter becomes like a museum 
without labels. 

Besides this, the description* themselves are often vitiated by the author's 
ignorance of what he is writing about. Referring to a loudly humming hawk- 
moth H which hovers over group* of canes, he says that it is probably the 
mature representative of a chrysalis which inhabits chambers built out of 
the pin me of the leaves rolled up, in which it- makes a furious rattling 
when disturbed. The description, which is very well done, exactly fits the 
chrysalis of a gigantic Hesperia! butterfly, but i« ludicrously inapplicable to any 
known hawk moth. Again, recalling the old-fashioned bungalows of his ‘ griffin- 
hood/ with their white- washed walls, he says that the larva; of olothes-moths 
walked about everywhere in ** little ambulatory coffins. 0 The curious insect 
he means is well known, but it has nothing to do with clothes. It seems to 
feed on the minute lichens that grow on damp walls. These mistakes, of 
which we could multiply examples, are perhaps trivial in themselves, but they 
make it impossible to accept without reserve some of the interesting and original 
observations with which the book abounds. And it must be added that the style 
occasionally rises into a strain of semi humorons vehemence which leaves 
the reader in doubt whether he is listening to fact or fable. Witness the 
following extract from a long rhapsody on the u autumnal concerts *• of jubi- 
lant, or lovelorn, insects: — * Nothing short of actual auditory experience can 
serve to give any just idea of the horrors of the din ; no amount of use to the 
hubbub of frogs, cicadas and common crickets which fills the air of nights m 
moist, tropical regions, can lead to an indifferent tolerance for such a screech - 
ing, thrilling, ear-splitting, nerve-rending clamour. When in full foree it is 
enough to upset the balance of the soundest nervous apparatus, and to people 
of irritable temperament it makes for madness. 0 We have hoard of an Irish- 
man on the subordinate staff of an Indian Railway, who lay in wait, with 
hiagun, fo£ a mobster bull-frog, because it had taken possession of a puddle 
in front of his house and kept shouting, " You’re drouk, You’re droak" but 
to any Anglo-Indian blessed with the instincts of a naturalist we imagine 
that the chorus of joyous koines which greet raiu after dust and heat rank 
among the pleasures, not the pains, of life in the tropics. 

Perhaps it is not fair to criticise in this spirit a work which, as we have 
already said, make* no claim to be scientific. Prom another and no doubt the 
right point of view, as a random record of remintabences, some bright, some 
dark, but all beautiful now in the sunset tints of the day that is past we find 
it wholly delightful, The author enjoys a moat enviable sensitiveness to the 
influences of nature and a power of vivid description that has made his note- 
book a cinematograph by lneans of which he leads the days and nights 
Hof the forever bygone in procession before our eyes. Many a retired Anglo- 
Indian, seeding the concluding chapters oti the seasons, will live again a happy 
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past, resting in his easy chair in the verandah, seeing in minute and clear 
detail the glowing tints on the leaves of the trees, the lichens on their trunks 
the sun bird, the crow, the striped squirrel and the black, advancing thunder 
cloud ; or hearing the hum of the threatening mosquito, the hiss of the dased 
dragon fly against the wall, the thump of the hawkmoth against the ceiling and 
the bellowing of the bull frogs in the rice-field ; or perhaps feeling on hi® cheek 
the furnace blast of May, or else scenting that first, inspiriting breath of the 
morning which announces the approach of the cold season. For this resurrection 
many who are now monotonously drawing their pensions will feel grateful to 
Colonel Cunningham. 

We must recur, however, to the character of the book as a contribution to 
science, for there is one chapter, with an Appendix, which challenges criticism 
from this point of view and is well worth it. The subject of this chapter is the 
“ caprification” of Ficu* roxJjurghii , a phenomenon which Colonel Cunningham 
has minntely investigated and on which he contributed a paper to the Annals 
of the Calcnfcta Botanical Gardens as long ago as 18H9. ft may be a* well to 
explain here that caprification is the term applied to the fertilisation of figs by 
a minute Hymcnoptcrous insect of the family Ohrysididsu (nearly allied to the 
“ gall-flies '*) which is bred in one fruit and afterwards passes into another, 
carrying pollen with it. From time immemorial the fruit growers of Italy and 
Greece have observed the practice of hanging wild figs mfestod wtth this fly 
in their orchards, believing that otherwise the fig will not perfect its fruit. 
Some entomologists have regarded this as a mere superstition, but others have 
asserted that the belief was supported by facts, and a few years ago the 
American government went to the expense of sending out an agent to Turkey for 
the express purpose of procuring infested wild figs with a view to the improve- 
ment of those grown m California. The superior flavour of the Smyrna fig 
depends much on the essential oil contained in its numerous small seeds, and 
the California-grown fig, not being oaprificated, develops no seed. We are not 
aware what success attended the American experiment, but it is now well 
known that several species of Fkun are dependent for perfect fructification on 
the aid of insects, the construction of the fruit, which is a closed receptacle 
with all the flowers opening on the inside, being such that pollen can by no 
means pass from one to another without such aid* The insects are equally 
dependent for the propagation of their species on the figs. 

This interdependence appears to be carried to the furthest pitch in the 
large fruits of Ficut roxburghii , which Colonel Cunningham selected for inves- 
tigation. In this species one tree bears fruits containing only normal female 
flowers, while another boars fruits which contain normal male flowers and also 
female flowers strangely modified, so that they can never produce seeds but 
furnish exactly the conditions required for receiving the eggs and nourishing 
'the larvae of the insect that lives in them. Colonel Cunningham calls these 
gall-flowers/’ a misleading term, for galls are malformations produced by, 
nut conditions of preparation fot, the operations of insect*. If not visited 
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by insects both kinds of fruit develop only up to a certain point end then 
wither without producing either pollen or seeds ; but if visited they com- 
mence to swell at onoe and come to full maturity in due course. The whole 
circuit of operations, as described by Colonel Cunningham, is briefly this. 
The female insect enters a male flower and deposit* her eggs in the modified 
female flowers. The larvae develop inside the ovarian receptacle and the 
males emerge first. It is not stated by the author whether tho insect is 
Hymenopterous, Dipterous or Lepidopterous, but he says that thcro are three 
species, found in Calcutta, Sikkim and Cherat respectively. No doubt they all 
belong to the family of Hymenoptera mentioned above. The male has no wings, 
but very powerful jaws, by means of which it cuts a way through the dense plug 
of stiff, glutinous bracts that practically blocks up the orifice which is structurally 
present in all figB. Having thus opened a way to liberty for the winged but 
feeble females, they perish. The females follow, after wandering among the 
pollen-covered anthers of the male flowers, and so many as are not snapped up 
by tho eager enemies that lie in wait for them at the gate fly away in quest of 
other fig trees bearing fruit, to which they may commit their eggs. And here 
is a wonder. Beforo attempting to enter any fruit they examine it carefully 
and ascertain unerringly whether it has arrived at a proffer stage of 
development for their purpose, but they fail to distinguish between male 
and female fruits. Consequently many try to enter the latter. The 
plug of bracts in the female fruit is particularly dense and there aro no gallant 
males now to open a way, so the majority stick and perish in the passage, bnt 
a few struggle through to find that they have made a mistake. They wander 
about, plunging their ovipositors vainly into the thick and resistent ovaries of the 
unmodified flowers and die without issue. * But though such attempts, M says 
the author, “are entirely futile in so far as the end to which they are directed 
is concerned, they are of immense importance iu the economy of the fruit 
which is attacked*/’ for the stimulus supplied by the deluded insects is followed 
by general hypertrophy and the development of fertile seeds. It will of 
course be assumed that this is the result of the pollen brought from the 
male fruits getting brushed off on the stigmata. Not so. Colonel Cunningham 
has satisfied himself that the obstructions through which the insect baa to pass 
before it penetrates the female fruit leave no appreciable amount of pollen 
adhering to it, and further that the small number of insects that manage to get in 
could not possibly pollinate the number of flowers that are affected* In one case 
in which there was no evidence of more than one insect having got into a fruit, 
11,000 mature seeds were counted in it. This part of the argument, the whole of 
it indeed, is rather diffuse and indirect, but the author plainly arrives at the con- 
clusion that the general hypertrophy of the reproductive parts induced by the 
stimulus which the insects apply leads to the parfchenogenetic production of seeds* 
Colonel Cunningham seems scarcely to realise the startling and revolutionary 
character of this proposition and he makes no attempt to face the problems into 
which it plunges ns. If it is true, let us consider some of the corollaries. , 
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Parthenogenesis has for a long time been known to be not unusual in certain 
Alg® and other cryptogams, and more recently its occurrence in Akhemifta 
and several other genera among the higher orders of plants has been ascer- 
tained. It has also been proved that the formation of an embryo can be 
stimulated in other ways than by pollination. But all snob reproduction is 
vegetative merely and involves no union of two cells derived from different 
individuals. Wherever sex exists we must assume that such union is important, 
if not necessary, and as a matter of fact we find that, even where partheno- 
genesis, or other vegetative reproduction, is normal, provision is made for 
sexual reproduction also by alternation of generations or otherwise. The life 
history of the malaria parasite furnishes a good example of the same truth in 
the animal kingdom. More than this, it is manifestly very important, if not 
necessary, that the two sexual cells which unite should have been derived from 
different individuals. There is no end to the special and complicated contri- 
vances to secure cross- fertilization, and even to prevent self-fertilization, which 
the vegetable kingdom presents, This end is most successfully attained when 
the plants are unisexual. Where this is not the case, it is sometimes secured by 
dichogamy, i.e. f by the male and female flowers maturing at different times. In 
Ficus we find a curious combination of both these conditions, for, while some 
trees bear only female fruits, the fruits of other trees of the same species 
contain flowers of both sexes, which do not mature simultaneously. In ficuc 
we have also a special insect provided, which by its structure and instincts is 
fitted to perform the operation of cross-fertilization for this particular fruit and 
no other. But now, in the case of Ficus ruxtrurgfui, the effect of the whole is 
found to be a retrogression to pure parthenogenesis, sexual reproduction being 
apparently impossible except as the result of a rare accident. And the male has 
ceased to serve any sexual purpose : it is reduced to a mere by-product of the 
female, maintained for the sake of providing a ridu$ for a useful insect. 
This is very nearly u reductio ad absurd um and we find it easier to believe 
that some important factor in the case has entirely escaped detection; We 
have said that Ooionel Cunningham does not face the issues which he has 
raised. The reason appears to be that his interest has been entirely absorbed 
in speculation as to how such a marvellously intricate interdependence of tree 
and insect could have been evolved. This iltaetoates a recent phase of soienoe 
which we cannot help regarding as supremely unscientific. The concern of true 
science should be to ascertain what is, not to guess how it must have come to 
* be. 

It should bo mentioned that the book is illustrated liberally with beautiful 
photographs. 


E. H. A. 
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PROPOSED ALTERATION TO THE FOREST RULES IN REFERENCE 
TO THE CLOSE TIME FOR QUAIL AND BUSTARD IN THE 
BOMBAY PRESIDENCY. 


(Copy.) 

6. Apollo Street, 
Bombay /IWrd March 1908. 

From w 

The Honorary Broket ary, 

Bombay Natural History Society. 

Bombay ; 

To 

The Secretary to Government, 

He venue Department, 

Bombay. 

Hut,— The Committee oi this Society observe that the Bombay Government 
propose to amend the present Forest Rules by extending tho olose season 
from the present date (September 30th to November 15th), such extension to 
apply to the following birds 

The Black-breasted or Rain Quail (Coturuix cor omaf (delicti). 

The Book Bush-Quail ( Perdicula argunda). 

The Jungle Bush-Quail ( Ptrdicula asiatica). 

The Fainted Bush -Quail ( Microperdix «rgihrorhynchu$). 

The Bustard-Quail ( Tumix pugnm). 

The Little Button-Quail (Turmw durntumim ). 

The Indian Button-Quail (Turn/® tanki). 

Common or Grey Quail (Cotemte comwinw's). 

The Great Indian Bustard (Eupodoti$ edxcardeiu 

My Committee welcome the proposed alteration of the dates, but they think 
that some mistake must have been made in including in this period the Com- 
mon or Grey Quail (Coiumto conmunitf and the Black-breasted or Bain Quail 
(Coturkix car&nanddica). 

To bring these two birds under the same regulations on the other Quail is to 
afford adequate protection to neither during their true breeding seasons and to 
protect both at a time when they least require it. 

The Common or Grey Quail, a migratory bird, breeds in suitable climates 
all over the Northern hemisphere at the same time of the year, that us to say 
from March to June, according to temperature and localities. It is true 
incubated eggs have been founds Allahabad as early as the 25th March, 
and it has also been found breeding in PuruCab and Lahore in April, and GUgit 
in May. Of the enormous numbers of Grey Quail that visit India each cold 
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weather, so few remain to breed however that It is doubtful whether any 
practical good can be derived from a close season. But to have any effect at all, 
the close season should begin not later than the beginning of April and no pro- 
tection at all is needed for the Grey Quail after, say, the l$fch August. Soon 
after that date migrants begin to appear along the Indus Valley and almost the 
whole of these have travelled long distances from breeding places far across the 
frontier. The natural close season for Grey Quail (if necessary at all in most 
parts of India) is therefore from April Ul to August 1 2th. 

The Ham Quail, on the other hand, which is a species practically confined 
to the Indiau Empire, breeds everywhere at the end of the rains from 
August to November. Writing from Sholapur where it breeds abundantly, 
Mr. Weuden says : “ On the 28th July this year I received my first 
warning that it was time to discontinue shooting these birds. '* Their nests 
have been found on the Deccan throughout August and September, and 
fresh eggs in the first week of October. That young birds hatched in October 
should be fit to shoot by the 1 5th November— 4s clearly impossible, and as a 
matter of fact in the Konkan, 1 cheepors 7 hardly able to fly, can be seen 
as late as the middle of December. On the other hand, Jordon is quoted as 
stating that they breed in June or July and Hodgson says that they breed in 
Nepal in May and June, but the generally accepted view is in favour of a close 
season on the plains pom Ibth July to 30 th November . 

The Bombay Natural History Society therefore beg to suggest to Govern- 
ment the advisability of altering the dates suggested for the close season for 
these two birds to— 

Grey Quail April 1st to August 12tb, 

Kain Quail .July 15th to November 30th. 

My Committee also hope that Government will be able to see their way to 
amoud the Rules framed under the Wild Birds Protection Act by 'Municipal 
and Cantonment authorities in this Presidency, so as to bring those rules 
into line with tho proposed amended clauses of the Indian Forest Act. 

I have the honour to be, 

Sir, 

Your most obedient Servant, 

(Sd.) W. 8, Mill a ed, 

Honorary Secretary, 
Bombay Natural History Society, 
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PROPOSED INVESTIGATION AND PROTECTION OF THE 
FISHERIES OF WESTERN INDIA. 

Thk following correspondence between the Society and the Bombay Govern- 
ment on the above subject is published for the information of members. 
Since then more information has come to baud showing that the Madras 
Government have established a Fishery Bureau, presided over by Sir Frederick 
Nicholson, k<u.k„ i.o.h„ and the Bengal Government have issued a lengthy 
report on the Results of Enquiry into the Fisheries of Bengal, compiled by 
Mr. K. G. Gupta, i.e.8 , and have obtained from Europe a Steam-trawler for 
experimental fishing in the Bay of Bengal, 

It is hoped, therefore, that both for economic and scientific reasons the 
Bombay Government will be able to see their way to carry out the suggested 
investigation and protection of such an important industry to the people of 
Western India. 

(Copy.) 

0\ Ai'oi.lo Htkkkt, 
Bombay, llth March 1907 , 

From 

Tick Honokaky Hkckjutaky, 

Bombay Natural History Society, 

Bombay ; 

To 

Thk Skvkktauy to Uovbk&mknt, 

General Department, 

Bombay. 

But,— I am directed by my Committee to forward to the Bombay Govern- 
ment the accompanying copies of two papers on 41 Estuary Fishing in Western 
India " and on 14 Protective Legislation for Indian Fisheries ” which have just 
appeared in this Society's Journal, with the hope that Government may be able 
to see their way to introduce some legislation for the protection of the Fishing 
Industry in Western India. My Committee instructed me to say that they 
considered that the subject is of urgont Importance as from the evidence given 
they believe that without some legislation, the creek and river fishing industry 
on this aide of India is threatened with extinction. I am to add that although 
the precise scope of the enquiries are not known to them, my Committee 
observe with pleasure that the Madras Government have recently decided to 
investigate the general subject of fisheries in that Presidency. 

My Committee instruct me to finally my that as the benefioial results of any 
effective legislation, if introduced, would be apparent in most creeks and rivers 
in a very few years, it seems probable that the fishing classes would speedily 
learn to fully appreciate any such measure. 

I have the honour to be, 

Sir, 

Your most obedient Servant, 

(Sd.) W. S* Millard, 
Honorary Stcrtlary, 

Bombay Natural History Society. 
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6, Apollo Street, 
Bomray, 161& January Ulu8, 

From 

The Honorary Secretary, 

Bombay Natural History Society, 

Bombay ; 

To 

The Secretary to Government, 

General Department, 

Bombay. 

Sir,— 1 am directed by my Committee to draw the favour of your attention 
to their communication dated the 11th March last, wherein prominence was 
given to the need for the introduction of some form of protective legislation to 
prevent the present apparently wholesale destruction of the fry and fresh water 
fish in this Presidency. 

In "doing so, my Committee instructed me to forward for the information of 
Government two papers entitled u Estuary Fishing in Westom India *’ and 
u Protective Legislation for Indian Fisheries” which appeared in the ♦Society's 
Journal in February last. 

My Committee presume that the subject is obtaining the consideration of 
Government, but as they have heard nothing since the 26th of March last, when 
the receipt of this communication was acknowledged, they venture to once 
more urge upon Government that the beneficial results of any effective legisla- 
tion •' would be apparent in most creeks and rivers in a very few years,” and 
that the need for some action in this matter is being recognised in other parts 
of India, notably Madras, where it is observed that an official has actually been 
appointed as Pisciculturist to Government. 

My Committee direct me to ask Government to favourably consider the 
expediency of creating a Fisheries Department, one of the immediate functions 
of which would bo the enforcing of an Act which might be so framed hs to 
mitigate the inconvenience which the average native fisherman will undoubted* 
ly at first feel ; but the provision of which would, in a short time, lead to a 
very appreciable augmentation in his supplies. 

If further enquiries are deemed to be necessary to justify the introduction 
of a mild form of legislation, my Committee desire me to submit for considera- 
tion the expediency of appointing a Commission or an Official to continue the 
investigations already started. 

1 have the honour to he, 

Sir, 

Your most obedient Servant, 

(8d.) W. 8. Millard, 
Honorary Storeiary, 

Bombay Natural History Society, 
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No. 1859 of 1908 

Bbvisnue Department, 

Bombay Castle, 21 st February 1908. 

From 

J. E. C. J uk eh, Es<?.. 

Acting Under-Socretaiy to the Government of Bombay. 

To 

The Honorary Secretary, 

Bombay Natural History Society. 

gut, — I am directed to acknowledge the receipt of your letter, dated 16th 
January 1908, on the subject of the protection of fisheries in the Bombay 
Presidency, and to utato that the Governor in Council has taken the matter 
into consideration. The Governments of Madras and Bengal have instituted 
inquiries into the question of fisheries so far as those Presidencies are con- 
cerned, and this Government is in correspondence with those Governments on 
the subject of their investigations. 

i have the honour to be. 

Sir, 

Your most obedient Servant, 

(Sd.) J* E. Cm Jukes, 

Acting Under-Secretary to Government, 
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MISCELLANEOUS NOTES. , 

No. I.— A WONDERFUL LEOPARD SKIN. 

In our report of the meeting of the Zoological Society reference is made to 
a remarkable leopard skin from the Deccan recently presented to the British 
Museum. As regards its markings, this skin presents, perhaps, the most extra- 
ordinary variation from the normal type that has ever boot) noticed in the case 
of large animals. So remarkable, indeed, is the variation that if the locality 
whence it was obtained were not thoroughly well authenticated the skin would 
be unhesitatingly regarded as indicating a new and, at the same time superbly 
handsome, species or race. Although the black markings present some apprpxi- 
mation in pattern and mode of arrangement to the jaguar type, the head and 
back are ornamented by an altogether peculiar kind of big-meshed network of 
broad buff lines, the first mesh, which occupies the head, being much larger than 
all the others. The district whence the specimen came abounds in leopards, 
which, according to the donor (who has special opportunities of observing, since 
all the skins by claimants for the Government bounty have to be submitted to 
him), are all of the normal type. Tigers, on the other hand, are rare. And 
this naturally gives rise to the suggestion that the abnormal skin may be tbat 
of a tiger-leopard hybrid. Against such a plausible theory is the solid fact that 
the markings preseut no approximation to the tiger type. To imagine that an 
unknown species of big cat inhabits the Decoan would be to violate all the 
probabilities. Hence wo are driven to regard the specimen in the light of a 
special individual variation or (shall we say ? ) mutation. But the variation from 
the normal is so great that if it has arisen suddenly and spontaneously there can 
uo longer be any question as to the possibility of the production, per saltum , of 
a well marked racial, if not specific, type ; although, of course, the variation 
would soon be eliminated, unless a mate of the same type was also available. Fn 
bringing the specimen to the notice of the society the describer confessed him* 
self quite unable to offer any suggestion as to the origin of such a remarkable 
variation . — ( From “ The Field ” 1 8th January 1908.) 

No, II.— A PANTHER AND A BUFFALO. 

The following incident which occurred a iew days ago, seems to me so 
extraordinary that it deserves to be recorded : — 

I was sitting up over the carcase of a bullock which had been killed by a 
panther about 100 yards from a village. Just as it had got quite dark, I saw 
three or four village buffaloes approach the kill, and begin gracing some twenty 
yards away. As I was watching the buffaloes, 1 suddenly made out the form 
of the panther as it came up to the kill. Himultaneously one of the buffaloes 
noticed it, and snorting loudly advanced towards it. Tho panther immediately 
decamped, and the buffalo went on grazing. In a minute or two the panther 
returned and lay down beside the dead bullock, in which position 1 could no 
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longer make it out. Presently the buffalo grazed up to within five pace# of the 
kill , as it took no notice of the panther, I concluded that the brute had sneaked 
off unobserved by me. At this moment however I heard a crunch, as the 
panther started to feed. The buffalo looked up, and advanced a pace towards 
tho kill. The panther continued its moal, and the buffalo, after a prolonged 
stare, went on grazing, paying no more attention to the panther than if it was a 
pariah dog. It was actually grazing within five yards of tho panther, and 
broadside on to it. For the next twenty minutes or so, the buffalo remained 
within fifty yards of the kill, grazing unconcernedly. The other buffaloes 
seemed to take no interest in the proceedings, though I could hear them moving 
about in the vicinity. The buffalo’s behaviour seems to me inexplicable, being 
within five yards of the panther* I should have expected it to show some signs 
of excitement, and either charge or decamp. The absolute indifference which 
it exhibited towards tho panther was most extraordinary, I should like to 
know if any of tho members of the Bombay Natural History Society have ever 
observed anything similar to this incident V I may add that I did not bag the 
panther. What little moon there was, was clouded over, and as the panther 
continued feeding for twenty minutes or so, I could not make out anything to 
fire at. Finally as I was loaning over the odgo of the machan in my endeavour 
to spot it, the panther took alarm and made off. 

H. TYLEK. T.c.s # 

Camp Kalaiiandi, 10//* April 1008. 

No. HI.— THE INDIAN MONGOOSE. 

A casual acquaintance with several of the mongooses leads me to believe that 
a great deal remains to be learnt regarding the less common species. The Indian 
Uerpestet mango is a favourite pet in tho East, and so its intelligent and amusing 
habits have become well known. Several other species, however, exist, differing 
from it conspicuously in both colour and size. 

1 have been especially puzzled over a mongoose which I saw on several 
occasions in the neighbourhood of Jagner, thirty-four miles from Agra, in 
the United Provinces. This animal was rather larger in size than H mungo 
but appeared to be of much tho game colour. The noticeable feature about it, 
however, was the tail, which was somewhat full, with a very marked white tip. 
At the time it did not strike me that there would be any difficulty in identify- 
ing the animal, and it was only after I had left the district and the opportunity 
for obtaining a specimen had gone that I found to my surprise that natural 
history works mentioned no white- tailed Indian mongoose, though there seem 
to be two in Africa, AT. albicauda and Cynicti* pmicillata r both of which have 
white tips to their tails. 

A large red mongoose, apparently HtrpeiU* mithi, is common all over 
the Neilgherry plateau and in Wynaad. I have seen and shot specimens from 
near Ootacamund, oyer 7,000 ft above sea level, down to South-East Wynaad, 
which has an elevation of about 3,000 ft. These ruddy mongooses are big, 
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powerful animals, and extremely destructive to game, so much so that the 
Neilgherry Game Preservation Society used to give a reward of Rs. 2 for every 
skin presented at the Cutcherry. J have often seen them prowling about in 
couples both near Ootacamund and also in Wynaad. In the latter district are 
numerous swamps and rice fields set amid low wooded hills. In the early 
roomings I used often to see red mongooses in these swamps, where they 
doubtless were hunting for snakes and frogs. 

These large mongooses have extraordinary tough skins, while their hair is 
very wiry, consequently they are almost proof against dog bite. One I had 
wounded near Wellington was worried by three big dogs 1 had with me, yet 
when 1 removed the skin I found that it had been nowhere perforated by 
the numerous bites. These same dogs would eat almost any kind of meat ; so 
one day I tried them with red mongoose stewed. None of them, hungry as 
they were, would touch it. The animal lias a somewhat foxy odour, differing 
in this respect entirely from the smaller grey species, which have no smell. 

In the United Provinces I used often to see very small mongooses with 
closer, shorter fur than H. mungo, These were no doubt H. auropunctatn* 

I particularly romembor watching two of these little fellows bunting along the 
edge of some aloe bushes close to the P.WJ). Bungalow at Khara Nuddce, 
eleven miles from Agra. I sat looking at them for a long time, and noticed 
that in all their ways they wore very similar to the common mongoose. 

Favourite haunts of the mongoose are the maze- like interiors of white ants* 
nests. Even long after the outside hillocks have crumbled away and fallen, a 
network of underground passages remains, where not only mongooses but jungle 
cats and other small mammals find safe retreat, I have seen mongooses both 
in Ceylon and Burma which to the ordinary observer’s eye looked similar in 
size and colouring to the common Indian species. I always disliked shooting 
them, and this prevented the collection of any exact notes regarding local 
species or varieties. 

Mongooses unfortunately kill for the sake of killing, so that their destructive- 
ness is by no means limited by their appetite, I have known of one getting 
into a quail pit and killing an enormous number of the little birds. 

When in Agra I had a large cage of canaries. A mongoose came into the 
house at ten in the morning and killed one of them. My Irish terrier was not 
far off, and retribution quickly followed. The same dog killed another mon- 
goose in the Fort at Delhi ; this one, too, boldly entered the house in broad 
daylight. 

Tame mongooses will chase and kill rats just like terriers. They attack large 
long-legged birds like fowls by first seizing the foot and then rapidly climbing 
up and biting the throat. I have several times seen bandicoots turned into an 
empty room with mongooses, and the latter always declined the encounter. 
The big rat-like bandicoots of Madras sometime reach 3 lb. in weight ; they put 
up their long hackles when cornered and grunt ; even dogs are occasionally shy 
of tackling them. 
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The tough skin and wiry hair which I have alluded to in the case of the red 
mongoose are in a minor degree characteristic of the smaller species also, and no 
•doubt often save them in their encounters with poisonous snakes. I have seen 
a 4ft. cobra strike a mongoose in the side and draw blood with its fangs. The 
mongoose suffered no ill effects, but very possibly the cobra may have previously 
exhausted its poison gland* 

Mother mongooses take their young ones out and teach them co hunt. I 
have several times had opportunities of watching these family parties near 
Madras, where mongooses are plentiful. I do not know whether any attempt 
has been made to breed mongooses in England ; the imported ones appear to 
stand the climate fairly well. 1 have once seen the common mongoose at 
Wellington (near Coonoor), but never as high as Ootacaiuund. A small 
mongoose is found in Kashmir 50(X> ft, above the sea. This is probably 
H, auropunctatuB , to which reference has been already made. 

FnKUft-»E-LY8. 

(From “ The Field," 22 nd February 1908.) 

[The above note and the following one are Inserted because of the lack of information 
on the habits ef these common animals. Ont Society requires specimens of the skins of 
all Mongooses and Hares. —E ds.] 


So. IV. - INDIAN II AKER. 

In most parts of India, where country and climate are suitable, hares are 
numerous. Districts with a moderate rainfall, and where large tracts of bush 
jungle alternate with cultivated plains, afford ideal conditions for them; conse- 
quently in the United Provinces and other parts of Upper India, where such 
conditions are to be found, hares are extremely plentiful. 

Sportsmen who are quick and proficient with the shot gun can, of course, see 
no particular fascination in shooting an animal which, when put up, usually 
goes away at a slow cantor and offers the easiest of marks; but it must b© 
remembered that the majority of non-commissioned officers and roeu of our 
Indian garrison who devote their leisure time to sport are alow, uncertain shots, 
and can only afford to expend a limited number of cartridges. Hares, therefore, , 
are much sought after and prised, and as the means of takiug so many of our rank 
and file out of stuffy barracks and steaming basaars into the free width of the 
open country these animals deserve a high place in the list of Indian small game. 

The commonest Indian hare is Lepu* rttftcaudatua, and this species is spread 
throughout the peninsula from Madron to the Himalayas, It is also found 
at considerable elevations among the Kumaon Hills, and I have both seen and 
shot hares of this kind in the vjneinity of Bhim Tal, nearly 5000 ft. above the 
sea. The average weight of rujkaudatuB is 51bs. and even in the hills, where 
feeding is abundant throughout the year, that weight is never much exceeded# 

In the case of L$pu$ nigricolUs, a local race found in the highlands of Southern 
India and Ceylon, the generons diet of the hills has improved the rise, and I 
found that hares on the Neilgherry plateau averaged quite Ub. heavier than 
tboee obtained from the low lauds of Ceylon. One large specimen which I 
abet near Wellington, ten miles from Ootacamund, scaled no less than 81bs. 
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This black- naped hare (L. nigricollie) is readily distinguishable from the 
common Indian hare (ruficauifatui) by the large dark; brown or black patch at the 
back of the head, which extends from the ears to the shoulders. The apper 
side of the tail also is blackish near the tip, and its length is noticeably less than 
the tail of rujicaudatus, which, moreover, lacks the dark tip. The ears of the 
latter species have an ontsidc border of black near the points. Black naped 
hares are numerous all over the Neilgherry plateau, and have taken very kindly 
to the excellent covert afforded by the introduced Australian wattle. They find 
shelter also in the thick bush round the edges of the numerous sholas, while the 
excellent grass, which everywhere clothes the open downs, affords the best of 
feeding. 

The common Indian hare ( L . ru/icat^datun) displays a Homewhat suspicious 
predileotion for the neighbourhood of villages, and when a couple are required 
for soup or jugging it is as well to have them shot at a distance from native 
dwellings. They are never worth roasting, but the fine Neilgherry hares are far 
superior for table purposes and quite equal, in fact, to the best English ones. 
Although the Indian hare affords tame sport for the shot gun, it becomes a 
worthier object of shikar if secured with a rifle. When put up it noarly al- 
ways canters leisurely away for some fifty yards and then halts for an instant 
to look back. This gives the opportunity for a quick shot and as the customary 
halt and backward glance are seldom made until the hare is sixty or eighty yards 
off, the range is long enough to afford a fair test of skill. 

In the United Provinces the short, sweet grass of well- watered com- 
pounds proves an irresistible attraction to hares during the hot weather. In 
Agra, when driving home after dusk, the lamps of my trap would often 
give me a fleeting glimpse of some hungry hare that had come for for the sake 
of the lawn, which I used to keep green with the help of a neighbouring well. 

Indian hares have innumerable enemies— pariah dogs, jackals, mongooses 
and wild oats, as well as the larger birds of prey. As. however, they lie still 
during the day, and the hot sun quickly dries up all scent, they are then 
comparatively safe, unless one of their foes happens to stumble right upon them. 
At night and in the early morning and evening hares are on the move with all 
their keen senses on the alert ; so if hunted they can generally obtain a good 
start, and their speed then gives them a fair chance of escape. On the Neilgher- 
riet I once saw three jackals running a hare in broad daylight ; unfortunately, I 
did not succeed in seeing how the chase ended. 

It is interesting to watch a bare settling herself for the day. Once in the 
Oovernor’s park, Madras, while observing the antics of a family of mongooses. I 
heard a rustle dose at hand, so stood perfectly still. A hare stole up to within 
5 ft. of me, and proceeded to make herself comfortable in a patch of grass. She 
deliberately scraped the blades this way and that, until she had scooped out a 
hollow, and when the “ form '* was thus arranged to her satisfaction she settled 
herself down in it. 

During the long hot weather, when the crops have all gone and most of the 
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natural covert is burnt away by the sun, hare* betake themselves in large num^ 
bers to sheltered bushy ravines, I saw a good instance of this once at Karaoli, 
a small village between Agra and Fatohpore Bikri, where, exploring some disused 
quarries overgrown with thorn bushes, J found them simply swarming with 
hares. Lepus ruftcaudatui often lies out on open ploughed land just like the 
European hare. Bomtiemes I have seen one go to earth in an anthill or fox 
burrow. 

After the rains covert becomes everywhere abundant, and the hares then 
scatter all over the country. Whon beating crops for quail one constantly puts 
them up, and the broad bolts of tamarisk along the banks of rivers are also 
favoured haunts. I believe that the range of the Bind or desert hare (Lepus 
dayanm) extends up to Rawal Pindi and Attock, for specimens which I shot in 
those localities appeared to be of a more ashy colour, and to have softer fur 
than ruficaudatus. The sandy and arid plains between Attock and Campbell- 
pote are very similar to parts of Bind, so that it would seem natural enough that 
the fauna of the latter province should extend to the northern Punjab. More, 
over, I have obtained near Attock the desert form of the Indian fox ( Vulpee 
leucopu*). I saw no hares in Kashmir, where they are either very scarce or do 
not exist in the valley. There seemed, however, to bo plenty of ground well 
suited to thorn, especially the scrub covered bills cm either side of the Jhelum.so 
often explored by partridge shooters. 

Flfahi-dk-Lys 

(From** The Field/* 7th December 1907.) 

No. V.~ ABNORMAL ANTLERS OF 
SPOTTED DEER or CHITAL 
(CE/tVUS AXIS .) 

The accompanying photograph is that 
of the skull and horns of a Chita] stag 
Rhot by me in March this year in the 
Siwaiiks near Hnrdwar. 

The abnormal tyne on the left antler 
is 6 inches and that on the light antler 
12 inches long, the length of the longest 
horn (the right) is 52} inches. The stag 
was otherwise normal. 

8. H. POWELL, Major, R. E., 

1st P. W. 0. Sappers and Miners. 
Roorrrk, 3 rd April 1908. 
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No, VI. -A LARGE 8AMBHAR HEAD. 

(MALAY VARIETY). 

With reference to Mr. Hauxwell’s note in the Society*# Journal, page 188 of 
this volume, there is a Bambhar head (Malayan type) in the Mem, which 
measures as follows : — 



Right. 


Left. 

Round burr 

m 


m 

Juat above burr 

113 


10 * 

Length outside curve 

Span between top points 

34 

24s' 

:s3* 

Greatest span 

Length brow tines 

14 

*4 

13* 


Our game record hook records that it was shot “by Havildar Kal« (rurung” 
of thia Regiment at “ No. Ill Post N, Chin Hills in 1898.” 



The above photo will show that, although the excessive thickness at the 
junction of the branches of beams (vide Mr. Hauxwell’g specimen) is not a 
feature of the trophy I describe, yot its length combined with its great girth 
would seem to make it a record head for the Malayan type and we shall be 
glad to know if this is so. 

CHAB. R. PEARCE, M*>oe, hu&., 

10th Gurkhas* 

Maymyo, U. Bohma, Htfi March 1908. 

[According to Bnrke’s “Indian Field Shikar Book” (3rd Edition), the record length 
fat the Malay variety of the Sambhor is 38} inches, so that the head above referred to is a 
record.— E ds,) 
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No. VII.-A SIAMESE HOG -DEER. 

In all works on the game animals of India (including my own) it is stated that 
the para or hog-deer (Cervus porcinue) does not extend further east than 
Teu&saerim. A hog-deer from Siam is, however, figured in plate 69 of Dr. L. 
Heck’s Lebewfa Bildcr am dem Reiche der Tiere, published in 1899. This Sia- 
mese hog-decr is rather larger than the Indian animal, from which it also differs 
by the absence of spots in tho summer dress, a feature common, perhaps, to all 
tho representative# of tho specie# from the countries to tho eastward of the Bay 
of Bengal. For this eastern race, as typified by the Siamese specimen above 
referred to which was living about 1899 in tho Berlin Zoological Gardens, the 
name Cervus porcinu* hecki would be appropriate. Dr. Heck mentions that Dr. 
Sclalor proposed the name Cerrm minor for the spotted Indian hog-deer; hut 
even if that bo so the name is preoccupied. 

R. LYDEKKER. 

( From " The Fieldr April 4th, 1908). 

No. VIII, — A NEW GAZELLE FROM PERSIA. 

Among the collection of trophies stmt home by Major R. L. Reunion from 
the Bujnurd district of north-east Persia is the head of a gazelle. which proves 
to be quite distinct from the goitred or Persian gazelle ( G amelia subgutturom ), as 
well as from G . dorca * and arahioa . From the goitred species it is distinguished 
by the fawii-colourod face, with the usual gaselUnc markings, the long ears, and 
the simply divergent horns, which are quite distinct from the doubly-curved, 
miblyrate type,* characteristic of the ordinary Persian species. It in also markedly 
ditforent from the dorcas and Arabian gazelles. It comes, in fact, much nearer 
to the Algerian Edmi gazelle (G. cuvieri) in general character, although differing 
somewhat in the shape of the horns. This suggests affinity to a species from 
Palestine, described by Mr. O. Thomas in the Zoological Hociety’s Proceeding s 
for 1904 (vol. ii., p. 348) under the name of G. merrilli , which is stated to 
be the Asiatic representative of the Edmi, but showing certain differences in horn 
characters. How close is the roiatiouship i have not yet been able to determine 
but Biuce Bujnurd i» a long way from Jerusalem there is a probability that a 
racial difference between the two gazelles will be found to exist. If this should 
prove to be the case I would name the Bujnurd race after Major Kennion. In 
any event the discovery is of considerable interest. Compared with the type skull 
of (?, msrrtW, which is that of a fully adult animal, the horns of Major Kenni- 
on’s gazelle are much longer (lljin. against 9$in.), carry more rings (sixteen against 
eleven), display a less distinctly S shaped curvature when viewed in profile and 
curve much more decidedly inwards at the tips, so as to give a slightly sublyrato 
form in front view. This sublyrate form and distinct inward inclination of the 
tips, as woll as the relative shortness of the smooth points of the tips themselves 
distinguish the horns from those of the north African G, nrffrone; while they are 
equally different from those of G . cuvieri. I have, in fact, little doubt that the 
Bujnurd gazelle is a distinct species, 

R, LYPEKKER. 

(From “ The Field,” lUh January 1908). 

00 
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No. IX.— MAJOR KENNTON’S GAZELLE. 

In reference to the gazelle referred to in the Field. Jan. 11th last, p. 71 . 1 have 
just received a letter from Major Reunion in which he states his willingness to 
present the specimen to the British Museum, and also that the animal was killed 
not at Bujnurd. but at Kain on the Afghan Frontier of Persia. It is also 
mentioned iti the letter that the local shikaris recognise two kinds of gazelle in 
that district, one being, of course, the ordinary Persian goitred gazelle, and the 
other the one under consideration. The British Museum possesses another 
head of the same gazelle presented by Mr. T. W. Greenfield in 1899, and shot 
by him on the Helmund river in Baluchistan, It has hitherto been referred to 
Gazella subgutturosa as has also the Yarkand gazelle, under the racial name of 
G. $. yarcandemn. I am, however, now of opinion that the sailrik or Yarkand 
gazelle (as was long ago suggested by its describer, Dr. Blanford) is entitled to 
rank as a distinct species under the name Gazella yarcandemh* It is distin- 
guished from the goitred gazelle ( G . mbgutturom) by its superior size which is 
about equal to that of the North African edmi (G, cuvieri ), larger oars, distinct 
dark face markings, which are uot interrupted by a white band below the horns 
and a darker brown nose spot. The horns are stouter and more distinctly 
sublyrate without the double backward curve of the goitred species. From the 
edmi the saikik is distinguished by the more lyrute horns of the bucks and the 
absence of horns in the does. 

So far as 1 can determine in the absence of skins of the latter (which are 
preserved in Calcutta), Major Kennion’s gazelle seems to be a local race of the 
saikik for which the name Gazella yarkandenUn kennionl may be suggested. It 
appears to be distinguished by the paler face markings, which are sandy rufous, 1 
with a dark brown nose spot in Major Kennion’s specimen, and the more 
closely ridged horns, of which the tips in mature bucks are less turned inwards. 
The number of ridges on the horns is from sixteen or seventeen to nineteen or 
twenty, whereas fourteen to sixteen is more usual in the Yarkand race, of which, 
however, the British Museum does not possess any very old examples. The 
Baluchi head presented by Mr, Greenfield is that of a very old buck, in which 
the rufous has faded to grey, with a consequent accentuation of the nose spot, 
and another spot in advance of each eye on the lateral face stripe. The tip of 
the nose and muzzle has also become white. On the assumption that 1 am right 
in referring this Eastern Persian attd Afghan gazelle to the same species as the 
Yarkand animal, it will be convenient to employ the name of saikik gazelle for 
the species, and to designate its two races respectively as the , Yarkand and the 
Afghan saikik. 

R. LYDEKKER. 

{From ** The Field” 21 $t March 1908.) 

No. X. —HABITAT OF THE CHINESE PANGOLIN 
(MANIS AURITA > 

1 notice that Blanford in discussing the habitat of the Malay pangolin 
M amejavaniea) in his Fauna of British India, Mammalia, 1891, p. 807, «ay» 
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“ I have not been able to ascertain whether this species or M, aurita inhabits the 
hills South of Assam.” It is not very clear what hills he refers to since he 
includes within the area of the distribution of Maukjaranica, Sylbet, which is 
the most Southern part of Assam, and Tipperah which is immediatelyvfurther 
Houth. Again he gives Assam as within the range of Mania aurita . It appears 
to me he was in doubt which species inhabited the Assam Hills South of the 
Brahmaputra, and if 1 am correct in thinking so, it will be of interest to know 
that I have just seen, and examined ft very fine skin of the Chinese pangolin 
M, aurita from the base of the Naga Hills. 

The specimen is typical. The rows of scales at midbody are 17, the last four 
rows are strongly koeled and the next obtusely but very distinctly keeled. 
There are 17 median vertebral caudal scales. The median fore claw is twice 
the length of the corresponding hind claw. 

Hr, B. R. Prichard, who owns the skin, tolls me the animal was dug out of 
a whito ant’s nest between Moriani and Titabar at the base of the Naga Hills 
The Assamese call it “keotai pohoo” and his Indian coolies "Suruj mookee.” 

The akin is 23{ inches from the snout to the end of the body and the tail 
lJty inches. 

b\ WALL, C. M. Z . B. f 
Major, 


DrmnmARH, 


Assam, 13 th February 1908. 


No. XI. — NOTE ON THE MALABAR SPINY MOUSE 
{PLATACANTJIOMYS LASWRUS ). 

I see that in the Fauna of British India (Mammalia), page 394, Blanford 
doubts the correctness of “ locality ” in a spocimeu labelled Ootacamund. 1 
had the good fortune to have brought to me by ray son recently a pair of these 
mice from near my house— elevation fi,JQ0 feet. As this is very little below 
Ootacamund, it is therefore possible the British Museum specimen is correctly 
labelled. The pair I have are male and female and were lound in a nest in a hole 
in a tree— the male was unfortunately killed, but the female I have in a cage and 
she had two young the night of the day she was caught and two more the 
following night and all are in good health. The mother is very tame, and not 
ar all fierce and I should imagine this mouse is of a very gentle disposition. 1 
may mention a strange fact about the young of this mouse— each pair keeps in a 
different corner of the cage— the four are not together. 

CHA8. GRAY. 

Orchard Denk, Coohoor, 29eA April 1908. 

[Our Society received a fist skin of this interesting moose tome lew years ago from Mr. 
E, Wapsbare, who at the time wrote that he obtained it in South-East Wyoaad, ftO miles 
west of Ootacsraund, at an elevation of 8,800 feet. The skin, though * had epedmea, is 
e ill in our Museum.— BxhtorsJ 
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No. Xli. — NOTE ON THE HABITS OF THE BENGAL BED 
WHISKERED BULBUL {OTOGOMPSA EMERIA). 

The efforts of the lapwing plover to distract mankind from its nest are 
proverbial, aud many people labour under the impression that this trait is 
peculiar to that particular bird. This is not the case, and I witnessed such a 
very pretty example of maternal solicitude in Otocompsa emeria recently 
that 1 think it perhaps worthy of note in our Journal. A pair of these birds 
had three well-grown nestlings in a nest concealed in creepers overhanging 
my porch. Several times I visited the youngsters and examined the 
changes in their plumage, without the parents exhibiting any alarm at all, but on 
the 23rd instant, when Lieutenant Martin, of the 94th Russell's Infantry, came 
to have a look at them, we found the youngsters out of the nest and sitting 
on the twigs close to it. Our arrival at once brought tho parent birds, who 
were much excited. They seemed to lose all fear in their anxiety for their 
offspring, approaching quite close to us, and scolding us vigorously, every now 
and then putting in a melodious chirp to encourage the little ones. After a 
few seconds of this one of the birds, presumably the femalo, threw herself down 
on to the roadway close to us, and with wings distended began to squirm about 
on tho ground giving an exact imitation of a badly wounded bird who has had 
both its legs broken. The simulation was perfect, and it is interesting to 
speculate how the bird acquired its knowledge of how a badly wounded bird 
would behave ! The whole occurrence seems to me to point to reason rather 
than instinct — though I am aware I tread upon delicate ground in saying so ! 

ARUNDEL BEGBIE, Ma.iOk, 

8th Rajputs. 

Lpoknow, 28 ih March 1908. 

[In Vol.XlV, page 1^2 of our .lourual, Mr. E. H. Aitken records the same incident in 
connection with the Southern Bed- whiskered Bulbul (Otorumptn futcicaudatu ) and our 
Honorary Secretary a few weeks ago witnessed similar behaviour on the part of the Madras 
lted-vented Bulbul [Molpante* hwmorrhon «) in his fernery at Malabar Hill# Bombay 

-Eds.] 

No. XIII.— -NOTE ON THE HOUSE-SPARROW AND GEESE. 

Yarrell closes his chapter ou Pamr dome aliens with a vignette of one of the 
family suspended by the neck at the door of his dwelling in the frieze of the 
Rotunda in Dublin. Twice in one week in a garden at Lahore I found sparrows 
which had met a similar death, not at the doors of their houses, but in bushes. 
One was caught and hung in a bit of string in the bush, the other had, in 
endeavouring, probably after some mischief, to scuttle through a bush, caught 
his neck in a fork of two small branches. Hume in his “ Nests and Eggs 
of Indian Birds ” expresses a wish that all the race would so perish. Borne 
of your readers may be glad to hear that two more, besides the one that 
Yarrell has immortalised, have met such an end. 

All books tell us that the sparrow does occasionally have pity on us and 
build his neat in a bush. Never till this year did I come across such a nes 



MISCELLANEOUS NOTES . 


681 


The builders had evidently had little practice in open air building and the nest 
was a clumsy one, and had a dome over it. Wishing to encourage the race to 
leave my bungalow alone and rovert to trees, 1 spared the nest, but some native 
boys, seeing my interest in it, as soon as my back was turned, pulled it to pieces. 
The only well finished part of it, as well as I could see, was the entrance passage. 

The same birds have now a nest m another tree dose by and about it is 
this point of interest, via., that the nest was commenced by a pair of Munias 
and I am not sure but that the Munias have not even now a share in it. I can- 
not observe too closely for fear of this nest being destroyed as the other one was. 

The following too about other birds may interest om* readers. A friend of 
mine had a pair of geeso. The female bird after laying died. The eggs were 
placed under a fowl and duly hatched out. Then the poor hen tried to feed 
them, clucking diligently and scratching the ground for them, but with no 
sucoesa. The widower, however, heard the goslings before he saw them and 
coming np he sent their fostor -mother to the right-about in no time and took 
charge himself, feeding them carefully and nestling them under his wings. He 
has continued his oaro and allows no one else to touch them. 

T. BOM FORD, Rkvd. 

Dera Ismael Khan, April 1908. 

No. XIV. — THE OOLOGY OF INDIAN PARABITIC CUCKOOS. 

In Vol. XVII, page 892, Mr. Stuart Baker mentions some eggs sent to him 
by Mr. Primroso and myself. I gave him a long account of the finding of the 
nests, and our reasons for supposing them to be cuckoo's eggs and to belong 
to the Violet Cuckoo (Chryaoeoccyx xantkorh ynch u*) , and not to the Rufous- 
bellied Cuckoo ( Cacomanli * merulinm), Mr. Primrose and myself have taken 
some seven or eight nests of the Himalayan Y'ellow-backed Sunbird (AZihopyga 
g$h*r ia) containing what we consider cuckoo’s eggs. Our reasons for consider- 
ing them cuckoo’s eggs and attributing them to the Violet Cuckoo are as 
follows : — 

At least some twenty nests of this sun-bird were taken which contained eggs 
and only seven or eight had any eggs in them which differed from the type of 
the undoubted sun-bird’s eggs, and in every case tkero was only a single egg in 
each nest which differed from the others. In every ease the single egg was 
larger and quite differently marked from the others in the nest. Bad they not 
been cuckoo’s eggs one would have expected to find a clutch of eggs of that 
type, but in no instance was this the case, so I think we may safely consider 
these eggs parasitic and belonging to a cuckoo. 

Now let us consider by elimination the species of cuckoo to which these eggs 
belong. The only small cuckoos we noticed or shot in the Gooma Reserve were 
the Violet Cuokoo and the Drongo Cuckoo (Sumicultti lugubrin), Mr. Primrose 
also informs me that though he and his collector were always on the look-out 
for good cuckoos they never came across any Cacomanti$ ; in fact the only small 
cuckoos they ever got were those mentioned by me. The Violet and Drongo 
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Cuckoos are plentiful during the breeding season only, or perhaps they are only 
observed then, as that is the season during which they are moat vociferous. 
Had there been any others at all plentiful they would doubtless have been 
obtained ; and when some eight nosts are found of the same species in the 
same locality, it is very unlikely that they should belong to any very rare bird 
which Mr. Primrose has never seen. Of course Caoomantia merulitms may 
occur, but we doubt it ; and if it should occur it is certainly very rare. We 
discard tho Drongo Ouckoo because at that time we shot a bird of this species 
which contained a fully developed but uushellcd egg. This egg was very 
much larger than any of the eggs found in any of the sun-bird’s nests. The 
Drongo Cnokoo is also most likely to lay in the nests of tho Dioruridce and 
though this argument does not hold much weight, it is supported by suoh 
oologists as Messrs, Davidson, Bell and Col. Battray. Nor did we shoot any 
Drongo Cuckoos in tho vicinity of any of these nests ; on the other hand we 
did procure a specimen of the Violet one, and heard others calling. Taking 
everything into consideration we can but come to the conclusion that our eggs 
can belong to nothing but the Violet Cuckoo, 

The Indian Koel (Eudynamis honorata)*-~-Qn the 7th July 1906 I personally 
superintended the taking of a Myna’s (A. triatis) nest, which contained three 
myna’s eggs and one of the Koel. This was found on a peopul tree at Anarb 
Fcty., a few miles from here. I sent a note to Mr. Stuart Baker about it, which 
he intended quoting in his notes on the Cuckoos. As he has not done so 
I now send it as it is, I believe, the first time that this has been noted, and it 
appears to me to be worthy of record . 

CHA8. M. INGLIS. 

Baghownik Ftrrv., Dakbiianga, T. 8. By. 

29 th March 1908 . 

No. XV, — ON THE NESTING HABITS OF THE SMALL INDIAN 
SPOTTED EAGLE (AQUILA BASTATA). 

With reference to Mr. Whymper’s interesting note (page 187 of thic Vol.) on 
the habits of Ayutla haatata while nesting, and in which he asks if any one 
had noticed a similar tendency on the part of this eagle to move its eggs when 
disturbed, I may mention what possibly was only a coincidence, but may have 
been also an instance of this kind. The only nest l ever obtained of Aquikt 
haatata was in the Tumkur district of Mysore, and was as long ago as March 
1878 . An eagle’s nest was reported to me, bat not visited for two or three days. 
When I went to visit it, I found it empty, but an eagle fiew from a very small 
tattered looking nest on a tree some fifteen yards from the other. I shot the 
bird (now in the South Kensington Museum) and she contained a shelled egg 
which was broken by the shot. The nest contained a single fresh egg. I 
found beneath the original nest the remains of a broken eagle's egg* At the 
time 1 considered that owing to wind or some disturbance the egg had fallen 
from the original nest, and that she hud consequently deserted and taken 
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possession of a previous oidT nest to lay again. The circumstances, however, 
might quite be that being disturbed by the man who told me of the nest, she 
had tried to move her eggs, and dropped one in so doing. 

J. DAVIDSON. 

.12, Dritmmhkcuu Gakdeni*, Kdinbukuii. 

January 2 5th t 1908. 

No. XVI.— THE OCCURRENCE OF THE AVOCET (RECUR VINOS TRA 
AVOCETTA) IN ASSAM. 

In December last a bin! of this species was brought in by my collector. 
As Blanford mentions it docs not occur in Assam. I think it, having been 
procured in the Goalpara District, worth recording. 

A. M. PRIMROSE. 

Baohmwnik Fgty., Dahbuawja, T. S. Railway, 
mh March 1908. 

No. XVII. — THE FLAMINGO ( PJJOCNJCOPTERUS ROSEUS) IN THE 
DARBHANGA DISTRICT, TIRHOOT. 

On the 22nd November 1907 throe of these birds were brought to me by a 
mir- shikar who had shot them. There were only four of thorn and they were 
feeding along with some white storks. As this is a very rare bird in Bengal 1 
send this note. 

OHAS. M. IN O LIS. 

Baohownik Fcty., Dakimanua, T. S. Railway, 

2\Uh March 1908. 

No. XVIII.— NOTE ON THE WHITE-FRONTED GOOSE (ANSEJi 

A LB IF HONS), 

Capt. E. E. Forbes shot a Goose yesterday three or fonr miles from Cawn- 
pore on the Ganges, This was one of a flight of five. 

It is undoubtedly Anser albifrnns . I forward the note as 1 seo Blanford 
states that this species ** is a rare cold weather visitor to the Punjab, Bind, 
Cutoh, Rohilkhand and Oudh, usually occurring on rivers singly or in parties 
of two or three.” 

H. FULTON, Cait. 

Oawnpoiik, 26 th January 1908. 

No. XIX.— OCCURRENCE OF THE CRESTED TEAL ( EUNETTA 
FALCATA) IN JULLUNDUR DISTRICT, PUNJAB. 

I am tending you what I believe to be the skin of a Created or Browse-capped 
Teal shot by mo on the l5tb February 1908 at Rahon iu the Jullundur District, 
Punjab. A flight of five of these birds flew over me. I shot two but as the 
second fell aome distance away in water I went to fetch it and iu the mean- 
while the first bird which apparently fell dead on dry laud disappeared. So 
far as I could judge iu the bad light the flight contained two drakes and three 
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duckw. I shall be glad if yon would let me know what the specimen i*. If it 
is any use to the Society I shall be glad to present it, 

L. 0. GLASCOCK, 

SlTPT. OK POLICE. 

Thk Four, PHiLLAtm, Pun.jau, 
lftth February , 1908. 

[The specimen, which has beeu identified by Mr.Kirmear, is a skin of a fine male Crested 
or Falcated Teal {Kmetta fat rata), aw occasional winter visitor to Northern India. Most of 
the examples have been obtained in the North-East of India bnt sevoral have also been 
shot weBt of Lucknow, ns far as the Nara Vallpy, Sind, where one was procured in June 
1901 and was recorded in our Journal, Vol, XIV, p, 14J»,—En«.] 

No. XX.— NOTES ON BIRDS FOUND AT BANNU, NVW.F. P. 

The following short notes on rare avine visitors to thin part of the N. W. F, 
P. may be of interest. The occurrence in Bannu of the Waxwing (* Amp*)** 
garrulm ) and the Dusky Thrush (°Merula fuscatd) has already beeu recorded in 
the notes to Voi. XVII, No. 4, and No. 1 of the present Volume of this Journal. 

(WJ7 ) — Thk Desert Tree* Warbler (° Hypolaia obsolete* ) — $ , adult, Hth 
September. 

The above example was one of a flock of 4 or f>, apparently of the same 
species, seen on the grass-farm. At the time, the autumn migration was at its 
height and there was a groat rush of the smaller passerines through the district 
“ The Desert Tree Warbler” is a rare species and the skin of this example, 
which now lies in the British Museum, makes only the 5th, all told, and the 1st 
from India, that collection contains. 

(592)— The Grey-headed Flycatcher ( °Culicicapa ceylotumm) — 9, adult, 
27th October. 

This bird has not, I believe, hitherto been recorded so far to the West of the 
Empire. The above example was shot in the public gardons, others were seen 
in the name place on the 12th January and 2nd February ; on both occasions 
after heavy rain. This beautiful little Flycatcher has the typical habits of its 
family and returns most persistently to the same porch. The note is a 44 twft” 

“ twit.” 

(642) — Eversmann’s Redstart (Ruticilla erythronota)— $ t adult, I9tb 
January. 

Although not uncommon in cold winters in the adjoining district of Kohat 
<* Eversmanw’s Redstart ” is a jure bird in Bannu and the above example is the 
only one I have met with hero. It was in perfect winter plumage. 

(716)— The Black- throated Accentor ( Tharrhalmn atrigulart$)~~ $ , adult, 
12th January. 

This bird is also rare in Bannu. The bird shot was one of three seen perching 
on the topmost branches of a bare mulberry tree. 

(792)— The Pink-Bunting (Emberiza l*ueocephal<i)—£ f $, adult, 27th 

December, 

* 8 kin identified at the British Masson*. 
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Owing to the rich cultivation and to the absence of u rakhs” and jungles, 
beloved of the Emberizinai, buntings are not common in the district. Last year 
although I saw a few I failed to obtain specimens. This year, however, more 
seemed to be about, probably owing to the extension of the area devoted to 
grass-farming. Among others of the family, I came across a large flock of u Pine 
Buntings ” and obtained the abovo examples. In both cases the crops contained 
germinating grains of wheat and tho flock must have been doing considerable 
damage in the fields. 

The Meadow Pipit on Titlark (Anthue pratenais)— $ , adult, 12th January ; 

adult, 19th January ; adult, 6th February. 

This bird is a late cold weather visitor to the distriot. It is generally to be 
found among flocks of A. qpinotetta (though 1 have seen flocks composed 
entirely of pratetim ). Through glasses it can bo distinguished from “tpinoletta” 
by the well defined black streaks on the breast and the olivaceous brown colora- 
tion of the upper plumage, also by the lighter colour of the legs. In my search 
for this species in tho autumn I shot several A. trivial k which were scon feeding 
in marshy places. The two birds are very similar in plumage but the hind toe 
dearly separates them and to some extent the bill. The first example was 
obtained for mo by Mr. G. T. Donnys, 31st Punjabis, on the grass farm. 

(986)— The Golden -backed Woodpecker (Brarhypternu* aurantius ). 

This well known bird is a “ rara avis ” in this corner of tho Empiro and I 
have only met with a solitary example. 

For the reasons given in the case of the buntings, woodpeckers are poorly 
represented in Bannu. 

(1027)— The Bluic-tailed Bee-eater {Mtrops phillipinua)—<$ , adult, 6tb 
September. 

Both this species and the Egyptian Bee-eater ( C J/. persicus ) occur as summer 
visitors and breeding species in the district. 

(812) — The Pale Ckaq Martin (Ptyonoprogite obaoUta)— adult, 1st 
December. 

A small hook of those birds were seen on two or three occasions hawking over 
a marshy spot near our battalion training camp, in the Gumatti hills, out of 
which I, with difficulty, secured the abovo example. I have since seen solitary 
individuals of this species far out in the plains. 

(1687)'-- The Sheldrake (Tadoma comuta). 

The mud flats in the Knrram river where it debouches into the sandy plains 
of Bannu are favourite resting places for wild duck. Here the birds are, owing 
to the quicksands, quite unapproachable. But through glaiees they offer an 
interesting study especially during the spring migration, when a thousand or 
more may be seen together, asleep or preening themselves. Gn such occa- 
sions I havo twice observed the common Sheldrake in beautiful breeding 
plumage. 

H. A. F. MAGRATH, Major. 

Bannu, N. W. F. P., 8*A February 1908. 
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No. XXI.— SOME NOTES ON BIRDS’ NESTING IN BURMA, 

Herewith some short notes concerning the nesting of some rare birds received 
from Mr. K. C. MacDonald. 

(25) — The Burmese Jay (Qarrulutt ImcoUt). 

“ A nest containing two fledged young birds was found at Took, Toungnyin 
Valley, Motilmein Division, 25th April 1907. It was 5 "x2^ " placed in an airy 
bundle of twigs 1 footxl foot deep, in small sapling about 15 feet from the 
ground in the open jungle within 50 yardH of the civil Police Post. Very like 
nest of the Hooded Racket- tailed Magpie ( CrypttrKina cucullata) shown me at 
Mongwa ” 

(191)— Tiik Indian Blok Ouat ( Larvivora brunnea ). 

“ Found breeding at 6,000 feet be tween Victoria, Chin Hills. Several nests 
in boles in tanks, birds both shot and snarod off nest. Eggs pale npotlr*s blue.’ , 
This is I believe the first record of this bird from Burma. 

(205)— Tbk Grey Sibia ( Lioptila yracilig), 

"Nest containing two hard set eggs, was found 6,000 feet Mount Victoria, 
Chin Hills, 7th May 1906. Bird shot off nest which was on the extreme end of 
a branch about 25 feet from the ground. Eggs pale greenish blue with nume- 
rous pale brown markings very like a small light coloured English Blackbird’s 

I believe this is the first record of this bird from Burma. 

(461) — Hill Warbler (Suya cuperciliaris ). 

“ An oval nest with lateral entrance fixed on the branches of small shrubs 
growing in grass, about 2 to 5 feet from the ground. Eggs pale greenish blue 
spotted with brown.” 

This year at Th&ndoung I found four nests of this bird, one with 4 eggs, 
one with 3, and another with young birds. In two cases the nest was within a 
few feet of the ground in grass. The one with young and an empty one were 
in small shrubs about 4 feet from the ground. The nests wore small untidy 
grass ovals with a side entrance and very like an unfinished Munia’s nest and 
quite unlike Suyas nests found by me in the Shan States which were beauti- 
fully woven cylindrical in shape made from the flowering heads of grass. The 
eggs are also quite different not having the pronounced tone round the larger 
ond, but are a pale bluish green ground colour with larger brown specks. 

(611 )— The White-tailed Chat (Pruiineola leucura). 

* One nest containing 8 hard set eggs, placed in a mass of grass debris on a 
sand bank in Lower Chindwin river, Pakokku district (in the plains and not 
the hills) on 20th February 1906, 

Like a nest of the Common Pied Bush Chat, P. cqprata, but the eggs very 
pale umpottsd blue." 

(616 )— The Dark Grey Bush Ohat ( Onicola 

“ Several nests in April on Mount Victoria, Chin Hills. Of fifteen eggs taken 
not cm was spotted or marked in any way.” 
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(1310 a)— T ee Burmese Ring Dove {Turtur exanthocyelus). 

Decidedly common in the dry-zone breeding from Jaly to September.” 


Rangoon, ‘At at December 1907. 


H.H. HARINGTON, Major. 

(92nd Punjabi*). 


No. XXII.— ‘VARIETY OR SPECIES.” 

When I wrote the article “ Differentiation of Species ” which appeared on 
page 198 of the present volume of this Journal and noted on the similarity of 
birds of different species and the difference in others which were simply phases 
of one and the same species, I had in my mind Hitrucim pennatm (The 
Booted Eagle) in particular, as a sample of the latter type, though 1 mentioned 
others, since I was following up a clue, at the time, which lod me to believe that 
the dark and the light phase of the Booted eagle were not simply varieties of the 
same species, in different plumages, but each entitled to specific rank. Hitherto 
they have simply been looked upon as one and the same bird and generally 
accepted as such, and I for one took it for granted, without question, until a 
couple of years ago, when it struck me, that I had never seen a dark and a 
light variety together, as a pair, which would undoubtedly happen, occasionally, 
were they of the same species. Since then, I have watched them very closely 
and found in all 7 pairs with youngsters, and one eyass was sent me by a 
friend with the description of the parents, and in not one single case have I 
found the parent birds of any but the same colour and the youngster in eaoh 
case resembled the parents. Of the seven pairs found by me and one sent me, 
five wore of the dark varioty with young ones resembling the parents and three 
of the light variety and youngsters the same. 

Blanford, if I remember rightly, (not having the volume with me), says that 
the dark plumage is that of the young bird, but that it has boon known 
to breed in this plumage. There can be no question about the latter part of 
this statement for, as 1 have mentioned above, I found 5 pairs breeding in the 
dark plumage and the progeny in eaoh case dark, but that the dark plumage 
is that of the young bird alono I very much doubt, as what about the 3 
eyassea in light plumage ? 

If the two plumages are only phasefl, it is a most extraordinary coincidence 
that in every cane I have come across, dark has paired with dark and light with 
light and the young ones too resembled the parents. 

In size, habits and flight and also the call, there is no difference so far as 
I can see, between the two, but in colouring, particularly when on the wing 
there is little or no resemblance. The dark variety when Boaring, looks very 
like a kite, except for the smaller and rounded tail and a faint white line 
running along the edge of the wing, due to the tips of the primaries and 
secondaries being tipped with white and a similar line, in some, on the end 
of the tail. The light variety on the other hand from below presents an 
appearance, something like an adult Ntophron the colour being dirty white with 
only the last two or three mahea of the wing feathers black. 
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The bird is by no means rare and both varieties or species, as the case may 
be, breed in the Himalayas from 6 to 9,000 feet altitude and almost invariably 
on a deodar tree, so if any sportsmen coming across a pair would take note of 
the colouration of both parent birds and the youngster, if any, and report 
their experience in the Journal, we should soon bo able to judge whether we 
have boon dealing with 2 phases of the same species or whether each constitutes 
a species in itself. 

Buleo firox (The Long-legged Buzzard) is another species that might be 
watched, as I have noticed, that only the light variety is a visitor to the plains 
during the winter and very common everywhere, but 1 never remember seeing 
the dark form actually on the plains, though 1 have occasionally met it along 
the lower hills, yet in the spring and autumn both are very common at about 
6,000 feet. T have never found their nest however, though I have seen and 
shot young birds in both light and dark plumages. 


Bttshah] State, 

Simla District, 20/4 April 1908. 


C. H. DONALD, pjsa 


No. XXIIJ.— ABNORMAL TAIL IN A LIZARD HR MID A CTYL US 
OLEADOVIL 

I send a specimen of the lizard Ecmidactylus gho davit with a trifid tail.— 

The occurrence of a bifid tail 

f ‘ \ ] in this species and bifid and 

trifid tails in other lizards has 
been observed on in Vol. ix, 
p. 30 and Vol. xi, p. 680 of 
our Journal. The specimon 
sent was caught on the wall 
of the d&k bungalow hore. 
It appeared to be inconve- 
nienced by its complicated 
tail and moved sluggishly and 
was easily caught As the 
toil has been somewhat bent 
by packing I may add that 
in life it had the appearance 
of a normal straight tail with 
two supplementary tails at- 
tached on the left hand side 
of the lisards main tail. 

From an examination of 
the scaling, however, it would 
appear «hat the main axis of the original tail has been bent to the left from 
the second projection, and the first projection and the portion which now 
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continues (the main axis behind the seoond forking) are regenerated portion#. 
There is also a curious twist in the scaling at the second fork. 

G. A. D. STUART, ua&. 

Camp, CHfMJLErtTT Dnr., Madras, 

2 6th January 1908. 

No. XXIV. — NOTES ON THE COMMON INDIAN CROCODILE 
0 CROCODILUS PAIUSTRTS ). 

In the hope that the subject may be of some interest to members of your 
Society, I beg leave to ask for the favour of any information you can give me 
regarding a curious condition of the skins of crocodiles, which has recently 
come under my notice. 

Several crocodiles shot in the Jumna near Delhi lately, by myself and some 
of my friends, have had marks on their bellies which look like scratches, or 
the cicatrices of sores ; and one had pinkish spots. These marks were only 
on the belly and were not found on “ Gharial ” (Gavialis gangeticus), but 
only on the crocodiles proper ( C . palu$tri « ), which led me to believe that 
they were the results of slight wounds received in climbing up steep banks 
into brushwood, a habit I have only observed among crocodiles, — the “ Gharial” 
confining thomselves to mud spits. But Messrs. She wan & Co. of Cawnpore, 
to whom 1 send the skins for tanning, state that they are sores, and that they 
believe they are due to some epidemic disease which has broken out among 
the “ muggars”. They further state that they are receiving skins in the same 
condition from several different parts of India, and that in 20 years’ experience 
of handling these skins, they have never seen anything like it before. 

1 should be greatly obliged if you could throw some light on the subject, as 
it seems to be beyoud tho knowledge of anyone, Native or European, that I 
have boon able to come across. 

P. E. BURN. 

Delhi, 24 th February 1908. 

No. XXV. —EXTENSION OF THE HABITAT OF THE SNAKE 

ZAMENIS FL0RULENTU8. 

When Mr. Boulenger’s Catalogue, Volume I, appeared in 1893, Zamtrds jloru- 
lentut had only been recorded from Egypt, where it appears to be a common 
snake, as no less than 19 specimens were then preserved in the British Museum. 

A short time ago I received a specimen, which I identify as this snake, from Sir 
A. H. McMahon obtained in Quetta, so that we must now include it among our 
British Indian Ophifauna. 

It accords well with the description given in the Catalogue as regards lepi- 
dosia, and colouring. 

The prmculare are two, the upper touching the frontal; beneath the lower 
a subocular is wedged between the 4th and 6th supralabials. The supralabials 
are 9, and the 5th and 6th touch the eye. There are three anterior temporals 
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The posterior sublingual* are subequai to the anterior pair and the fellows 
quite separated. The ventral® are 216 and obtusely angulate, anal divided 
and snbcaudals, 93, divided. The costals are 21 two heads length behind the 
head, 21 in midbody, and 15 two heads length in front of the vent; keeled 
obtusely except in the 3 lowest rows anteriorly, and the lowest posteriorly. It 
is about 20 inches in length, The colour is tike that of paletea and milk. A 
vertebral series of dark cross bars alternates with a costal series, the spots in 
the latter being frequently broken into two. Head finely vermiculated and 
spotted with symmetrically disposed marks. Lips finely mottled anteriorly, a 
dark black-edged postocular streak passes to the gape. The belly is yellowish 
finely specked, especially laterally. 

F. WALL, Major, k m. s„ 

Dcbiujoakh, Assam, 2nd March 1908. 


No. XXVI. — CURIO US BEHAVIOUR OF MAHSEER (BARBUS TOR). 

After many days of fruitless labour in a stream which should have contained 
a large number of sizeable fish, but which, owing to the unfortunate absence 
in India of protective legislation, was, as usual, but sparsely populated, my 
spoon bait was eventually taken. In common with all true fishermen I ex- 
perienced the exhilaration which accompanies this somewhat rare ©vent, and 
very quickly realised that I was at one end of a line and a good fish at the 
other. It is not my object, however, to endeavour to recapitulate the details 
of a “ memorable fight M followed, as it was, by a period of stagnation to which 
the euphemistic name of sulking ” has been somewhat appropriately applied. 
By dint of a little manipulation I had got my quarry on terms of comparative 
intimacy. In other words, he was being gradually and ignominiously hauled 
along side. The important office of landing was kindly undertaken for me by 
that well known and keen sportsman in the Southern Maharatta country,* Mr. 
W, W. Coen, while my brother, as a budding amateur, watched events. The 
fish struck us as remarkably “ game ” in view of the powerful 15 # splitcane 
steel centre rod iu use. As, half drowned, he was brought within view we saw, 
to our surprise, that the captured fish was not alone ! A companion of about 
the same size was at his side and it was only the vision of a landing net a foot 
from the end of its nose, some 5 minutes later, that induced this remarkable 
companion to disappear. It looked all along just as if the captured fish was 
receiving that support which a fellow creature much higher in the scale of 
Natural History has every right to look for, and the circumstance may, 1 hope, 
be considered sufficiently interesting and unique to deserve this bare record. 
It is well known that many species of fish are highly gregarious ; but we have 
yet to learn that they will give all the moral support in their power to a com 
panion so obviously in distress. 

W. A. WALLINOER, cmx*. 

Camp Kalkeri, Dharwar, March lth } 1908. 
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No, XXVII.— ESTUARY FISHING IN INDIA. 

To few people in England do the names bamin and nair convey any meaning, 
and it is extraordinary also how little in known of these excellent and moat 
sporting fish by dwellers in this land of exile. Ask auy Anglo-Indian about 
fishing in India, and whether he himself be a disciple of Izaak Walton or no, his 
first remark will be “ mahsecr.” A few non-fishermen will get no further, 
though others will, perhaps, hazard murral and ehilwa, and — with recollections 
of occasional glimpses at menus — seer. But once effect an introduction bet- 
ween the angler and the harain or nair, and he will be so charmed that it will 
never be his fault if the acquaintance is allowed to drop. The bamin, 
pronounced bar-meon (Polymtttut fetradactylus), is, perhaps, more like a salmon 
than any other Indian fish, while the nair {Late* oalcarifer) is a heavy, deep 
fish, which runs to as much as f>0 lb. Both are sea fish, though they frequent 
the estuaries, running up with the tide in pursuit of the small mullet on which 
it is their delight to prey. For many fish are advocates to be found who claim 
each that his favourite is tho most sporting fish in the world. But that must 
necessarily be a matter of opinion ; the simplest way would be to divide fish into 
four or five classes, according to the sport they gave ; then assuredly would 
both the nair and the barain rub shoulders with the salmon, the mahseer, and 
the tarpon in the first class. 

And to fish for them. Undoubtedly the part of India that offers the most 
attractions to the angler is the west coast. Here in Malabar are innumerable 
backwaters cutting their way through a fringe of golden sand and intersecting 
miles of low-lying land and bright green paddy fields. To the lover of nature 
the beauty of tho scene leaves little to be desired. In the early morning, as 
one stands on one of the quaint old wooden bridgos that carry the main road 
through Calicut to Cannanore, beneath one's feet glows the blue-groen of the 
backwater merging a few hundreds of yards away into the glorious azure of 
the sea. Around, the palm trees and the deep green of the mango are in vivid 
contrast with the bright red soil of Malabar, while on the still air lies heavy 
the scent of innumerable frangipani trees, nestling here and there among the 
huts that dot the hanks of the estuary. And seaward the white sails of the 
fishing boats, lit by the rising sun, look like driven snow, while landward, in 
strange contrast tower tho forest-clad mountains of Coorg and the Wynaad. 

One’s soul, however, though soaring in day-dreams inspired by the beauties 
of nature, is soon brought hack to Mother Earth. A heavy splash in 
mid-stream and a prolonged “Ah— h !” from the attendants assure one that the 
big fish are* coming on the feed. For these fish at some seasons of the year 
have their meal hours most rigorously marked out for them. At certain times 
in the tides the batnm and the nair begin to run up or drop down tho estuary, 
feeding the while on the shoals of mullet which scatter like chaff before their 
voracious foes. And if the angler be ready at that appointed hour he may 
rest assured that sport of some kind will be his. First and foremost comes the 
question of bait, and that should be a matter of no difficulty. The above- 
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mentioned small grey mallet abound in the estuaries, and to their own sorrow 
form the ehief item on the daily bill of faro of such fish as the bamin and the 
nair. It is advisable when intending a day’s fishing, therefore, to send on a 
man ahead with orders to engage for the day a local fisherman, who with his 
net will soon capture a sufficient supply of bait, A fairly powerful rod is 
required, but it must not be too heavy, since in fishing from a bridge-— which, 
by the way, is a far pleasantor method than fishing from a boat— when one 
stands under the full blaze of tbe sun, the more exertion one can spare oneself 
the bettor, A good 14ft. greenheart, used with a short spinning top, making 
the rod about 12ft. long, is an excellent weapon. On it should he a good reel 
holding some 150 yards of stout salmon line, a strong pliablo wire trace, and a 
spinner for natural bait. As the bait is fairly heavy— a small mullet of about 
3 in, is a good length — and as one fishes from a bridge with a clear field of 
action all round, it is surprising what long casts can bo made. 

To pass now from theory to practice. One April morning, when the sun’s 
rays are just topping the blue mountains of the Wynaad, N. and I settle to our 
two] vo- mile drive in a jutka— this latter the cart of the country, a species of 
small bandbox, with two rats of ponies. On the roof sits N.’s orderly, holding 
on to the tiffin basket with grim determination, my orderly having already 
preceded us the night before, with strict injunctions to have a goodly store of 
small grey mullet awaiting us. Our destination reached, the tackle is unpacked 
and leisurely put together. At present there is no hurry ; the estuary flows 
placidly to the sea, its surface unbroken, save for the light caress of a passing 
zephyr, a zephyr later on freshening into one of those steady breezes from the , 
sea which by a merciful dispensation of Providence usually rise during the 
midday hours of the hot weather, thoreby tempering pleasantly the sun’s rays, 
which otherwise would be uncomfortably warm. Barely have our rods been 
fitted together, and even as tho open jaws of the crocodile spinner gape ready 
for tho small mullet (which Ahmed, the fisherman, is deftly flicking on the head), 
when there comes a plunge out in mid -stream. Then as eager eyes scan the 
ruffled surface the fish, a bamin of about 8 lb. leaps again — a glorious flash of 
silvery spray. N. is ready first, and out swings his bait in a long cast ; but the 
bamin has shifted his position, and now leaps again further out in the stream. 
For a space all is still, then two more fish leap in quick succession, and we 
start spinning in earnest. At my fourth cast, as tbe bait touches the wator a 
fish seems to leap towards it, and, heart in mouth, I wait the sudden tightening 
of the line. But he has evidently come short, as nothing happens. 

A few more casts, and then as my spinner nears the arch of the bridge a 
gleam of silver shows for an instant, and before I have time to * throw in M the 
check of my Silcx reel the lino is tearing off swift and silent. A movement of 
the thumb, however, and the voice of the reel rises in that long-drawn-out 
scream so dear to the angler’s heart, and the fish soon begins to feel the strain. 
Luckily he has elected to run out from the bridge, but I know well that it is 
only a matter of minutes before, his wild rush ended, he will make a dash back 
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towards the friendly shelter of the wooden piles. This is the greatest danger 
with these fish, and though it certainly adds to the excitement of playing them 
it helps to wear one’s temper thin to lose perhaps four good fish in a day owing 
to their rushing under the bridge and taking a double turn round one of the 
piles. True, if a boat is moored handy below the bridge it is possible often to 
drop into it and then to unravel the line, but even so many a good fish breaks 
hook hold, while others go of with a favourite spinner and a few yards of trace 
and lino trailing behind them. 

But my fish is still well away in mid-stream, as, reaching one end of the 
bridge, 1 laboriously climb the parapet and negotiate the 6 ft. drop to the bank 
— no mean feat, considering that the strain must never be relaxed for an inst- 
ant, since so bony are the mouths of the nair and bamin that many u fish ap- 
parently well hooked tears himself free just when the fight appears over. Till 
now my fish has shunned the public gaze, but, the restraint apparently proving 
irksome !>eyond all bearing, he suddenly rewards us with two magnificent leaps 
to the huge admiration of the throng of spectators now gathered upon the 
bridge. During each leap my heart ceases to beat, continuing only when my 
rod-top, dipping in salute, shows the fish to bo still on. Whether the bridge 
catches the fish’s eye in mid-air l know not. but ho now begins to move back 
towards the wooden piles. Bnt he is too late, as by this time some twenty 
yards lie between the bridge and myself. Still, he fights gamely, and another 
five minutes elapse before Ahmed proudly lifts him out — a nair of 101b. 

Hardly have I finished admiring my capture when a halloo from N, convoys 
fco me the faot that he also is fast in a fish. Clambering back on to the bridge 
l find him in difficulties. His fish is loss considerate than mine, having run 
under the bridge and up the estuary, N. meanwhile — in imminent risk of 
apoplexy*— leaning over the rail with rod upside down. Luckily, though, liis 
fish, a 4£lb, bamin, is unable to fight for long against the powerful strain of 
stiff rod and wire truce, aud gradually is drawn back to below the bridge, 
whence he is towed along towards the bank. Hero, however, the sight of the 
expectant Ahmed frightens him, and he makes an unexpected and violent rush 
all but fouling one of the piles ; but, his last effort finished, he suffers himself 
to bo lifted out without more ado. Barely five minutes pass before I get 
another run, the fish, a bamin of about (>lb., making a dash of thirty yards or 
more, aud then one magnificent leap during which he and I part company, to 
my sorrow. A short period of labour without result, then luck is with ino 
again, and a 71b. bamin proves amenable to the same tactics as sufficed for the 
nair fish. 

Afterwards N. hooks a big fish, which incontinently takes throe turns round 
the piles under his feet and is loose, the nautical flavour of N,'e remarks 
.sufficing to put all the fish off their feed for the next ten minutes. Bis trace 
and spinner are eventually recovered for him by a youth, who, after being 
heavily bribed, succeeds, in swarming down among the rafters and unravelling 
the tangle. By this time the fish are going off the feed. Luckily for N.’s peace 
S3 
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of mind, however, he manages to hook and land one belated diner— a bamin 
of 7* lb. 

Not the least fascinating part about the fishing is the uncertainty as to what 
species of fish will take you. If it is a bamin or a nair, you will not usually be 
in much doubt as to which you have hooked. The former comes at your bait 
with a swift dart, with something of the rush of a mall seer. The nair, on the 
other hand, rises slowly, a great gleam of silver, and deliberately mouths the 
bait before turning down with it. Also at times you may feel a vicious tug, 
and see a rose-coloured flash, when Lutianut roeeus, the red rock perch, chips in 
among his betters, to honour your basket and increase its weight. But, given any 
of these fish well hooked, you will find him a foeman well worthy of your steel. 

(From M The Field ”, January • Uh , 1908.) 

Skknk Dm;. 


No. XXVIII.— SEVERE EFFECTS FROM THE STING OF THE 
COMMON INDIAN HORNET (VESPA ORIENTALIS). 

It is not generally known, I believe, that the sting of the common Indian 
hornet, Vespa oriental is, may give rise to serious symptoms, so, the following 
may be of some interest. 

Cask I.— A sepoy of the 63rd Sikhs was stung in the axilla at about 
8 p.m. on September 1st. In about a minute he fell down in a semiconscious 
condition, and was immediately carried to hospital on a charpoy. On arrival 
he was pale and somewhat cyanosed. lie was sweating, the pupils were con- 
tracted, and the extremities were cold. The respiration was shallow and 
sighing, and the pulse 130 or 140, feeble and irregular. 

He was treated with strychnine, hot water bottles, &c„ and the pulse soon 
became regular and stronger, but he remained cyanosed, and complained of a 
tightness in the throat fpr about 1$ hours, a slight oedema of the eyelids and 
face developed also. At 10-15 he had a short but severe rigor at the eud of 
which his temperature was 101*4 F. 

Next morning the temperature was normal and except for a little weakness 
and fatigue the patient was well again. 

Case II.— Three days later another sepoy of the same regiment was stung 
on the head. He at once started for hospital, but became faint on the way 
and fell down two or three minutes after he was stung. He was carried to 
hospital. He also had a feeble and irregular pulse and he complained of a 
feeling of oppression in the preoordium and of constriction in the throat. I 
first saw him about half an hour later, when he was very blue in the lips, and 
the respiration was shallow and feeble. The pulse was about 110 and small. 
There was no oedema. About an hour later he felt a chill which was of 
short duration, and the temperature rose to 100*6 F. A few hours later he 
was all right again. 
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Both the above men were in excellent health at the time of being stung, and 
both were quite certain wbat insect it was that had stung them. 

Cask IIL — A. native officer of the 57th Bides was stung a week later by 
an insect which he did not see, but from the symptoms 1 think it must have 
boon the same. Almost immediately he felt faint and was brought to hospital. 
Ho was cyanosed, the respirations wore feeble and shallow and tho pulse irre- 
gular and weak. His face and neck became very oedematou*. Tho tempera- 
ture only rose to 119*2, and he was able to leave hospital in a little over an 
hour. 

These hornets are very common here in Peshawar, and I have seen several 
other cases of stinging by them, but without constitutional symptoms. It is 
curious that these cases all occurred within about ten days. About the same 
time I heard of a native lasing stung by a hornet and dying on the way to 
hospital, but I cannot verify the story. 

R. C. MacWATTERB, Ca m*.. m u**. 

Peshawab, April 1908. 


No. XXIX. — THE CLASSIFICATION OF THE LKPIDOPTKRA. 

In the Field of 18th January 1908 appeared a review of Mr. South’s book on 
tho Moths of the British hies , which is described as '* tho most useful book for 
the identification of specimens that has so far appoared from the press.'’ The 
volume in question (** First Series ”) deals only with some eight or nine families. 
It is not however with the British representatives of these that the general run 
of amateur naturalists in India are particularly interested, but with the 
references to the modernised classification of the whole of the Lepidoptera, 
which is apparently dealt with in the introduction to the volume, and with the 
radical changes that are adopted in the long standing names of well-known 
species. 

1 am in no way an expert in the classification of the section of Lepidoptera so 
long familiar to us all as moths or Heterocera, which have been looked upon as 
very clearly separated from butterflies or Rhopalocera, so that I do not attempt 
to criticise. It will nevertheless, I venture to think, cause many of us some- 
thing akin to consternation to learn that the former separation of butterflies and 
moths according to the distinction in the antenna no longer holds good in the 
judgment of systematise, who now " consider that there is no well defined line 
of separation between butterflies and moths, consequently by modern classifi- 
cation butterflies, ... are placed among various orders of the moths.” If this 
innovation and revolution of our formerly accepted ideas is capable of sufficient- 
ly sound demonstration to obtain the recognised adoption of systematic lepidop- 
teristf* throughout the world, the sooner the amateur dabbler in the science 
sets about adapting himself to the new order of things the better, just as those 
did who realised the force of Darwin’s arguments that revolutionised the 
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general schome of all biological study forty years ago, although thero are bound 
to be a few old stagers who will persist in the contention that the names and 
arrangement of classification, which has been good enough for them and those 
before thorn for perhaps a century, must therefore be good enough still. At the 
same time there is no possibility of denying the extreme inconvenience of such 
sweeping changes as are now put forward in the classification of the Lcpidoptera. 
As an instance of this I will only mention that out of seventeen British species 
of Sphingidce (Hawk Moths) twelve have been assigned new generic names in 
Mr. South’s book. If this is the case with British species how much more 
apalling will be the changes we shall liavo before us in the Indian V And if so 
of the 8phingidw,hovr much more in the Geomt.tridoc. V We are already acquaint- 
ed with instances of Indian moths having attained the proud distinction of 
accumulating a series of as many as twenty different names, but much worse 
than that would now appear to be before us. 

In Col, Bingham’s Introduction to the first volume on Butterflies (Fauna of 
British India) he alludes to Comstock’s division of the Lepidoptera without 
saying whether he accepts it or not for the order generally. 80 far as the 
butterflies are concerned be accepts Meyrick’s sub-order Papilionina (*«*Papi- 
lionina + Hesperiinaof Comstock) and from this one must presume ho does 
not agree entirely with the latter. 

My object in writing this note is not to carp at the revolution, but in the hope 
that one of our mombers may see his way to help the generality of Indian 
workers at the Lepidoptera with a brief account of the now classification and 
of its principles, if it is going to i>e a permanency for the time being and not only 
the crank of a faddist. 


E. COMBER. 


Bombay, 26tf* March 1908. 


No. XXX.— CANNIBALISM IN CATERPILLARS. 

With reference tu Mr. C. E. C, Fischer’s note on Cannibalism in Caterpillars 
the last journal, the following facts may bo of interest, 

Among Lepidoptera, Spalgis cpiu$ among Lyownids, EubUmma amabili * , 
E. cretacea, E t coccidlphaga and an undescribed species of EubUmma among 
Noctuids, and Hypatima dokropn and II. pulvcrea amoug Tinoids habitually 
feed upon Lac insects or upon Mealy bugs ( Dactylopius and allied genera). 
These are not cases of cannibalism but of •* flesh eating”. Cannibalism is a 
frequent feature of the more robust Noctuid lame kept alive in the Puaa in- 
sectary, even with sufficient food. In particular, the genera A gratis and Mtaoea 
Chloridea ( Heliothis ), Prodmia , Spodoptera, Catadrma and CXrphu (Leuoania) 
exhibit it ; with insufficient food, only one larva of a batch survives, but even with 
sufficient food, mere contact is enough to provoke one caterpillar to take a bite 



MISCELLANEOUS NOTES. 


697 


out of anothor. Cannibalism of this kind is not the least of our difficulties in 
rearing liCpidoptera and i» quite frequent in Nootuids. There is reason to 
think it occurs commonly also in Pyralida in nature, particularly in the boring 
species ; we know that many eggs of Chilo and Scirpophaga aro laid on a shoot 
of cane ; we know that these hatch and many lame descend into the shoot 
and are found there together while young, but only one survives eventually 
and we haw been unable to decide what happens to all the remainder ; some, we 
know, migrate, but in no case has it been satisfactorily shown that all did, and 
my personal opinion is that a good deal of cannibalism goes on. It is probably 
quite a common thing in nature under these circumstances, only wo cannot see 
it. 


Posa, 19/ft May 1908. 


H. MAXWELL-LEKROY. 


No. XXXI.-~ALL.EGED SHOWERS OF WORMS. 

Of late various specimens of worms have often been Bent for identification 
to our Society from different parts of the country, the senders in most cases 
seating the natives behove they have fallen in showets from the skies. 

These worms belong to two classes and are generally of two genera , — Mervm 
and Gordius. 

Mernus belongs to the Mermitkidas, a family of the Nematode class. 

The adult sexual form is frequently found in* great numbers in damp earth 
or climbing up the stems of plants after a heavy rain storm, especially in the 
early morning. Being a Nematode worm it has a pair of lateral lines, the oral 
papilla) are six in number ; the males possess two copulatory spicules, and 
numerous aboral papillae arranged in three rows. The eggs are laid in moist 
earth, the iarv®, on being hatched make their way into the body of a 
grasshopper or locust and feed on the fat body of their host. On the death of 
the insect, or perhaps before it, they make their way into the gut and escape 
by the anus. 

It is amazing what a number of these large worms can be accommodated by a 
locust. In Assam X have seen the great majority of a flight of locusts inhabit- 
ed by those worms, the weight of those that escaped exceeding that of their 
boat whose body was reduced to a mere shell. 

A flight of locusts perishing during the night giving posthumous birth to a 
host of worms will very naturally be looked on as a supernatural “ shower of 
worms” by uneducated observers, Especially will this bo so when the death 
of the insects is due to inclement weather. 

A district in which these worms have not before been observed may be sud- 
denly invaded by a flight of infected locusts. The worms will escape without 
attracting notice and hide in the soil. Should a heavy shower fall during the 
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night the worms oome to the surface and may he seen in huge numbers climb- 
ing ami writhing around the stems of plants. 

The worm is of course unsegmental, but differs from other Nematodes in that 
it has no anus. 


Gordius. 

Another of these worms that has been said to full in showers is Gordius , It 
is often suddenly seen in poddies where formerly it passed unnoticed. The 
obvious inference of the untutored savage is that they have fallen with 
the rain that made the puddles. Several of the worms are often found wound 
together in a tangled knot, — whence the name Gordius. 

Tbo male may be readily distinguished by the “ tail” end being split. The 
female genital opening is also at the aboral end. Specimens can often be seen 
in copulation. 

The Gordians constitute a family and with a single other genus have the 
honour of forming a complete class by themselves. 

Thk Nkmatomokpha. 

This order has no lateral linos and no oral papillae Mermis we have seen 
has no anus, Gordius has, but is in worse plight as in the younger stages it has no 
mouth, the gullet being a solid rod— not the least used for eating or even 
drinking. The gut is straight, as already said, both testis and ovaries discharge 
their products through u terminal opening and are placed dorsally to the gut. 

After the eggs are laid the little embryo makes its way by the aid of spines 
on the oral end through the body wall of the larva of a mayfly, midge, alder* 
fly or “ Phemtorce larva.” This is the only one stage in this strange eventful 
history. The midge, mayfly, etc., has to be eaten by a beetle, or perhaps a frog 
or fish. It is said that even man himself has had the honour of acting as host. 

The larva then devours the whole of the fat-body, and sometimes even the 
digestive and reproductive organs of his host who is most often a beetle. If the 
beetle gets drowntfd or dies near water the worm escapes in the adult condition 
in which its main duty is to increase and multiply. The number of eggs laid 
is enormous, and necessarily so, considering how precarious is the life history of 
the creature. In its struggle for existence, the lam must find the midge, next 
a suitable beetle must swallow the midge at the proper stage, finally the beetle 
who is naturally a land liver, must get drowned or die near some fresh Water, 

It is a matter for supreme thankfulness that we poor humans lead a lees pre- 
carious existence. Imagine the number of babies we would have to produce, it 
only those who succeeded in boring their way into a crocodile grew to child- 
hood, and only those whose crocodile was swallowed by a tiger that died of 
drowning had a chance of arriving at man’s estate ! 

A. POWfiLL. 


Bombay, March 1908. 
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No. XXXII. — A BRANCHING DATE PALM ( PUCENIX 8YLVE8TRIS)* 

I tend a photograph of a curious date palm tree ( Phmm $ylve»tri») t This 
tree was growing at a village named A mas in the Gaya district, font a couple of 
years ago during a severe hail-storm the top was wrenched off just below where 
the branches start. The tree had 14 heads or rather branches, each with a 
separate crown of leaves and each of the branches had been tapped for the 
3 nice. 
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The story is that at one time it was a single tree but was struck by lightning 
and split, and from the base of the split these branches started. The split is 
plainly seen in the photograph. 

OtfLZARBAGH, EXRy., 25/ft August 1907. F. FIELD. * 

No. XXXIII — I) ATE8 AND DATE-MARKS. 

Two of tho chief features of Baghdad are the date palm and the local boils 
which are known as “ date -marks.” Why this name should be given to them is 
not easy to understand ; many explanations are offered, but none seem satisfac- 
tory. Some say that they come from eating dates, but this is certainly untrue. 
Others maintain that they are so called because they afflict people in date- bear- 
ing countries, but this explanation docs not hold good either, for Basra is far 
more the region of date palms than Baghdad, and yet is free from the plague 
of boils. Another theory is that they are called date-markB, because they almost 
always begin during the season of the ripening of the dates, and yet another 
that the name comes from the shape of the scar left, which is generally a long 
oval, not unlike the shape of the fruit. Some people boldly casting aside any 
connection between the boils and dates, lay the blame on the unproteating mos- 
quito, an animal which has become as necessary to the medical profession as 
the cat to the landlady. 

Be the cause what it may, the effect is equally disagreeable* Scarcely any 
resident of Baghdad, either European or native, escapes from these boils, which 
in severe cases may cause the loss of the sight of an eye or carry off a bit 
iof the nose or lip. This is fortunately rare, but there is quite a probability 
of disfigurement for life, resulting from frightful scars on the faco. Indeed 
real is the danger, that it has been suggested that if the Government of India 
is anxious to create a new decoration, it cannot do better than recognise the 
valour of its subjects who have been “ sent to the front ” in these parts, and 
issue a Baghdad medal with a clasp or bar for every boil, ladies not to be 
debarred in any sense of the word ? Rude questions to a lady thus decorated as 
to how many clasps she was embraced by might be disregarded. 

Job, who is supposed to have been a native of Mesopotamia, was probably 
the most eminent sufferer from Baghdad boils, the germs of which were 
no doubt then lurking in some obscure village, as they will continue to do 
when Baghdad has gone the way of Babylon and other buried cities of the 
plain. ; 

The Baghdad boil or date-mark follows the rule of slow growth and longlife* 
It lasj^A whole year, beginning in July or August as a small pimple, which 
gr^mt very slowly for Several months, and then becomes tender and swollen* 
continues as an open sore for some months more, and slowly dries opu Consi- 
dering the virulence of the so is remarkably little painful, unfcss it imp- 
pens to come on m joint or a part much exposed to knooka, ChHdfen are the 
greatest sufferers, and are alwjy?* attacked on the face ; indeed it is rare to see a 
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Baghdadi without one or more enormous soars on his face, probably dating 
from his infancy. European adults are often fortunate enough to havo the 
boils on their arms or other comparatively inconspicuous place. These pests 
may appear m any number, from a single one to several dozen, and an 
English lady is said to have had nolens than 67. Medical skill as to their 
treatment is strictly negative, and i( seems to be established that any sort of 
remedy only aggravates the disease, which must run its course like measles or 
small-pox. With the exception of one class of men, almost everybody falls a 
victim sooner on later, and the two or three in every hundred who are lucky 
enough to escape are as much puffed up as the people who are proof against 
sea-sickness ; they are apt to talk of the necessity for frequent ablutions and to 
plume themselves on their superior cleanliness V That there is some connection 
between the absence of Baghdad boils and water seems clear from the exception 
above referred to, namely, the men employed in the river steamers, who spend a 
large proportion of their lives in going up and down the Tigris, though while 
the ship is in port they are as much on shore as anybody else. 

To turn to the pleasanter subject of date palms. These play as important a 
part in Mesopotamia as the banana in Central Africa, and the coeoauut palm in 
some parts of India. The Mahomedans are very proud of the date palm tree, 
and say that it refuses to grow- well in any country which is not consecrated to 
Islam. There are many varieties, all exactly alike in appeaiance, but differing 
in the fruit. In Baghdad there are 40 or 50 well-known kinds of dates, some 
of them bearing romantic names, such as “ lady’s fingers, 1 * and '• pretty 
maiden’s eyes." In the Basra district there are even more varieties, as well as 
a vastly greater number of trees. The palms between Fao at the mouth of the 
river and Duma and at the junction of the Tigris and Euphrates are numbered 
in millions 1 and each brings in an average income of throe or four rupees a 
year. 

The Arabs say there is a separate use of some product of the date treo for 
every day of the year. I do not propose to enumerate so many, but somo of the 
chief uses are as follows. Dates form a staple part of the food of the poor at 
all seasons, and the choicer kinds are much appreciated by the rich as dessert. 
The alcohol driuk made from dates and called arrack is, of course, well known. 
The refuse and damaged dates make a particularly good food for animats, and 
the atones are ground into meal and given to cattle. The leaves are used in 
many different ways, and make brushes, fans, matting, huts, etc; ; the hollow 
trunks are used as water channels and palisades, and also for building, 
though any other wood would be better for this purpose ; the fibre is made 
into rope. 

The appearance of a country covered with date palms is painfully monoto- 
nous, although at first the observer is struck with the gracefulness of their forms; 
The colour of the foliage is ugly, a dull greyish green, which even in the spring 
does hot take on a brighter tings ; as the season advances, dSad and dying 
leaves hang down against the trunks, giving the trees a quite disorderly 

n 
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appearance untiJ once a year they are cleared away. To look their beat, date 
trees should be seen by moonlight, or with a back-ground of red sunset glow : 
they then become poetical and romantic, and imbued with the mysterious charm 
of the East. 

There is a mutual dependence between the date palm and the human race, 
and to ensure a good crop of fruit a considerable amount of labour is needed, 
which the Arabs, lazy hr they are, cannot make over to the womon. When the 
plants are young they want plentiful watering and manuring, and wrapping up in 
winter to protect them from the frost. The trees are of opposite sexes, and 
every spring the flowers of the females have to be artificially pollinated : this is 
done by cutting oft a branch of the mole flower and carefully shaking it over Urn 
females. At this time the insignificant white flowers which have just burst 
from their sheaths are scarcely seen from below as they stand straight up in 
spiky clusters : about June men climb the trees and disentangle the bunches 
from the leaves, bending them till they hang down quite clear. The dates no\s 
look like small green beads, strung at wide intervals on green stalks. Ar they 
grow larger they change m colour, the stalks turning yollow first until in 
August they hang in immense bunches of vivid gold, about six or eight on 
every tree. Picking is no light work, and continues through most of August and 
September. The Arab climbs the tree very cleverly by means of a sling passr d 
round the trunk and behind his back. He presses his feet against the tree 
leaning his body outwards, and almost walks np the trunk, jerking the sling up 
a few inches at a time. The extreme roughness of the bark prevents the rope 
from slipping, and dangerous as the operation looks, it is really quite safe. 
When the man gets to the top he sits comfortably on the sling, and picks the 
dates that have turned brown, first filling a txmnd tray-like basket that he has 
carried up on his back, and putting any that are over into his capacious shirt 
front. As the dates ripen gradually this process lias to be repeated often, until 
the bunches dwindle and finally disappear. With the commoner kinds of dates 
so much trouble is not taken : the bunches are cut off directly they begin to 
turn brown, and are hung up in the shade for the later dates to ripeu. The 
final operation for which human aid is called in is the cutting off of the dead 
leaves, which takes place at the end of the cold weather. 

Believing as they do that the palm tree is under the special protection of 
Providence, the Baghdadis consider that the still breathless heat of the end of 
August is expressly intended for the benefit of the fruit. Borne years ago a 
Wali of Baghdad was complaining of the heat, and received the usual resigned 
answer, “God sends this weather to ripen the dates.” “Is that the reason V* 
replied the Wall* “ then cut all the date trees down ! ” 

Date trees can be propagated by means of seed and off-shoots, but the former 
is an unsatisfactory method $ as the sexes are likely to be eqnal in trees raised 
from seeds, and cannot be determined for six or seven years, when the flowers 
begin to form. As the male trees bear no fruit and two or three are quite 
enough for a hundred females, this causes waste of time, ground and trouble 
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consequently the method of propagating in general use is to cut off and replant 
the offshoots which form round the base of tho tree from it* sixth to it* 
sixteenth year. By this means there is no doubt a# to sex, for the females 
produce female suckers and the males produce males. Date trees live more than 
a hundred years and bear fruit steadily for all but the first few years of that 
period, the climatic conditions of the country of their growth being so invariable 
that the crop hardly ever fails. No wonder tho pious Mahomedan looks upon 
the date palm as the special gift of Allah to the faithful. 

ZOBEIDE. 

(From “ The Pioneer t ” 2Xrd November 1907.) 


No. XXXIV.-PLANTS USED IN PAPER-MAKING. 

• 

The paper of the ancient Egyptians was made from the stems of a sedge 
(Cyperus papyrus) which grew on the Upper Nile and other African rivers. 
Until about fifty years ago tho various kinds of modern paper used throughout 
the world were made from rags. The late Mr. T. Routledgo was, I believe, the 
first to try esparto grass as a substitute for rags. In 1861 ho obtained a few 
tons of this grass from Hpain, and his success in manufacturing paper from it 
led to his taking out a patent for his process. By 1880 the annual consumption 
of esparto for paper-making alone in this country was about 2,000,000 tons, at 
which figure it lias steadily kept since. Esparto is a perennial grass which 
forms rush-like tufts of narrow, convolute, grey-green leaves ; it is related to 
the marram, and, like it,, grows on the sea coasts in Southern Spain and North- 
ern Africa. In the early day** of its use for paper- making it fetched os much 
as £12 per ton ; now, however, owing to the competition of wood pulp for the 
same purpose, esparto realises only about £3. The grass grows wild, and it takes 
from ton to fifteen years to grow to a fnll-sised clump, from whioh the leaven 
may be pulled, which is done about July. The best paper is made from leaves 
that are three years old. It would be worth while to test marram for paper - 
making ; its leaves are of the same colour and consistency as esparto, and if this 
grass could be turned to good commercial account the sand wastes of our 
coasts, where this grass grows luxuriantly, would then become a considerable 
source of profit. 

The demand for paper-making material soon exceeded the supply of both 
mgs and esparto* It was then that wood pulp, long before known to bo 
suitable foT paper-making, attracted the attention of manufacturers* It was 
tried on a small scale in 1871 and now tho quantity imported into the United 
Kingdom from North America and Northern Europe is over 500,000 tons a year. 
The bulk of it is obtained from coniferous trees, in Europe the common spruce 
and silver fir, in North America the hemlock, black, red and white spruce. In 
addition to these, however, various species of birch and poplar are suitable for 
the purpose, and where they are plentiful they are largely felled to be made 
into pulp* Paper being formed entirely of cellulose it can be made from any 
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vegetable fibre, and there are probably a great many other plants, both ligneous 
and herbaceous, which might be turned to account by the paper-maker. An 
children we were all greatly impressed by the story of the manufacture of all 
our dainty papers from the rags collected by the hawkers and rag gatherers. 
Bags wore waste refuse. Id like manner much of the produce of the vegetable 
kingdom, which at present is treated us waste, will bo pm to some such useful 
purpose when we are forced to economise. 

Wood pulp is made from trees of any age, twenty years being considered best. 
They are felled usually in winter, cut into lengths of about 12 feet, conveyed to 
a mill, where they arc ground into pulp by hydraulic pressure against revolving 
standstone grinders. Another process is that of reducing the logs to chips and 
treating them chemically under that pressure. When dried the pulp is worth 
* from £5 to £9 per ton. 

The total amount of paper used annually in this country is estimated at some* 
thing like n million tons. This includes all kinds of paper, from the coarsest 
brown lo the choicest note. Germany has an output of about the same quan 
tity, whilst the United States of America turn out about two million tons. The 
total amount of the world's paper production is estimated at over five million 
tons. 

Japanese paper is made from the paper mulberry (Broussonelta papyrifera), a 
tree not unlike the common mulberry. It is largely grown for the fibre and 
paper-making properties of its bark. What is known as Chinese rice paper is 
made from the pith of the stem of an Aralia ( Fattia papyriferd). In India an 
excellent paper is made from the stems of several species of Daphne. This paper 
is remarkable for its tough texture and smooth surface. The paper used for 
making bank-notes in this country is manufactured from best quality linen, 
preferably old linen, the effect of wear and frequent washing being favourable 
to tbe quality of the paper made from it. — ( Wa»on in “ The Yield M .) 

No. XXXV. —FEAR IN ANIMALS. 

In Vol. XVII, page 83d, of the Journal, a note appeared suggesting an explan- 
ation of the fear exhibited by tigers. 

I have just oorae across an article in the February issue of Pearson’s Magazine 
which bears on the subject and as it quotes the words of an authority, which 
more or less supports the theory advanced, I may be excused if I rcquofce part 
of them here. 

The quotation is from Major Hamilton, Warden of the Transvaal Govern- 
ment Game Reserves, who says 

" As regards your question as to what I know of signs of fear in wild animals, 
I am afraid that you, or at least the public generally, will think me guilty of 
a gross heresy when I say that the impression borne in upon me as the result 
of a good many years of close study of wild animals and their ways, under 
circumstances of a rather unique character, is that wild animals have really 
no instinctive inborn fear of man as such as is generally believed. 
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It would rather appear that the apprehension shown by them at sight or 
scout of man is grafted upon them whon young by the examples of their 
elders, as well as by personal experience. 

u Undoubtedly one of the most striking ingrained trait* in all animals, without 
exception, is the fear of the unknown, and any living object not seen before is 
a source at once of suspicion and of curiosity : if the gratificat ion of the latter 
feeling gives ground for confirmation of the former, from that day the animal 
will do his best to avoid objects of similar appearance and odour, whiio if he 
discovers a spirit of aggrosssion and a tendency to pursue and injure him, he 
will soon beoome exceedingly frightened of what at first merely aroused passing 
surprise and alarm/' 

One has the phrase “natural fear of man 1 ' thrown at one as if that explained 
everything. It has always seemed unsatisfactory to me, and indeed untenable 
in the face of many known facta, such the case of the birds on the Oalapagos 
Islands, whioh on the first appearance of man were so fearless as to allow 
themselves to be caught by hand. 

C. E, 0. F1S0HKB. 

London, 16/& February 1908. 
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PROCEEDINGS 

OF THE MEETING HELD OK 14th MAY 1908 
A meeting of the members of the Bombay Natural History Society took place 
ut the Society’s Booms on the 14th May 1908, Mr. K, R. Kama presiding. 

NEW MEMBERS. 

The oloction of the following T2 new members since the last meeting was 
duly announced * 

Mu. Leonard J. W* Robinson, R, H. A. (Meerut) : Mr. A. II, Napier, 1, M. 8. 
(Rawalpindi) *, Air. N. M. Jenkins, R. G, A. (Karachi) ; Mr, I). Quinlan, C. V, I). 
(Calcutta) ; Mr. H, P. Ball (Ajmer) ; Mr. A, F. Brooke, It. F. A. (Meerut) ; 
Air, C. dn M. Well borne (Poona) ; Mr. W. P. Pechey (Bombay) ; Oapt. E. 8. 
Uillett, A. Y. 0. (Ahmednagar) ; The Conservator of Forests, Bom* Circle 
(Amraoti) ; The Mess Secretary, 87th Punjabis (Jhansi) ; and Mr, »T, Donald 
I.F. 8. (Chanda, C.P.). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary, Mr, W. 8, Millard, acknowledged the following 
contributions since the last mooting:— ; 


Contribution. 

Locality 

Contributor. 

1 Head of Swamp deer (Ctrrut duvauceli ), 

11 Mammal skins : — 

Large Indian Squirrel (It a tufa indie a) 
Orango-b* Hied Himalayan Squirrel 
(Ztti* loknah ). 

Blaek-baokerl Squirrel {tigivru* atrodsr- 
talit). 

Golden backed Squirrel ( Sciurv s canU 

tupit). 

Sciurut prsvtstii. 

Crab-eating Mungooso (Afungfit urva). 
Large Indian Civet CVtotrra zibitha). 
Small Indian Civet ( Viwricvla vialac 

04*1 it) 

Himalayan Palm Civet. (Paratln&as 
yrayt) 

Ked Cat-boar (ZUinru* fulgent} 

Musk doer (Mogchut mvtohiv*). 

North Kaxnrap, 

Assam 

Mrs. F. F. Jackson, 

Trustees of iho Bri- 
tish Museum. 

i 

' 

i 

j 

1 Skin of W ild Hog ^Cytn duhhanemu}, 

10 Mammal skins :~~ 

Berars, C, P, 

Khan Bahadur 
Nftwab Mahomed 
Kalamulft K ham 

4 Indian Porcupine {Jlyttriw Ituouraf.,. 
9 Common Indian HareB (topus ruficau* 

d 

1 Common Langur (Sstnnipithenus tnUl- 
lu*\ 

% Striped Hyaenas (Jlyasna striata). 
a Jungle Cats dPelit thaus). 

Hoshangabad, C. P. 

' 

A, A. Dunbar Bran^ 
der. 

A number of small Mammal skins, includ- 
ing 19 Afghan GdrbiUes (Merionrt try - 
throura)* % Mole Rats (jtfetohiu kattoni), 

1 Afghan Mouse Hare (Lagomyt rafts- 
teno). 

Quetta District ... 

Baluchistan Natural 
History Society. 
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Contribution. 


Locality. 


Contributor. 


1 Little grey Hamster {C rictus pkon 

1 Barn Owl {Stria* fiairnHt't) j 

4 do. 


{Stria* flamiHt't') 
do. 


... Bamira 
.... East Khaiutadi 


10 Qualls : Common Grey Quail {Crturnir Tbana 
mmmunW) ; Rain Quail {(Murnim tu*ro~ 
maudeliepy 

I Painted Partndge( Pranc«ii**$ piety *”) and AnUheri 
1 Red Wattled Lapwing 0 iareoyraotmu* 
ittdieux). 

r* Birds, Including 2 Chiffcbaffs {Phyllo** Kolmt 
eopu* l Brook’s Willow Warbler 

('Pkyfltwep** suMridi*), 1 Hodgson'* 

Pipit {Ahthua rotaeem*'), 1 Pale Harrier 


Mr. O. SUfltn. 

Mr. J* K. C. Jukes . 
X. C. 8 

. Mr.W. S. Millard, 


.Mr. W. F Rnther- 
tord. 

.Mr C. H. S. White - 
bead* 


(Csrcx* maerurvt,) 
Temra inch's horned 


2 Temmmck's horned Pheasants QJVayopap Hadon, Upper Bur* 
tewmineki) ma. 

J Yellow-throated Bulbul (Pyetninotu* H<mely Kornia, Mn* 
wautMasmu*'). dvav PretrideoC} 

10 Birds, including 2 Common Rose A ndht*. ri and 
Pinches (Carpfidap'V# erythriny*'), White* District, 
eyed Butxard Eagle {Bu/a*fe> otc. 

2 Whittvwinged Wood Duck* {Axareornii Mytikyiua, Upper 
oemtul ttu*). Burma, 

20 Snake*, including the following:— Trapi* Burma, &c, 
dowdy* ItAafensti, IJo placate** eeyloni 


Capt. (1 Elliot, 

Mr. P lioscoe Alien 
Mr. N. B, Rinnear 


out, Dandropkis cam/olmtatv*. 

22 Snake* including Coluber owyeephalun, Burma, Ac 
Coluber praHnu*, Simatr* eiolaeoux, Phah 
dap* bipolar, X^ye^dok fntaatu*, A™bly- 
eopkalu* aiid*r*oni % A t nblycephalu* mov/ti* 

Colt, Call o phi* maculiotpt. 

1 Bnase [Anaistrodan hy/male') Dharwar 

1 Snake Lycadon aulieu #, with lirard’s Ftah 

logs protruding through stomach. 

2 Lixard* Mabuia mptvmtatniata and tfym* Bush ire, Persian 

nodactyl ** soaker. G ul f . 

2 Liaard* Uimtdaetyly* sp. and Lyyotema Dihrugarh, A*** j ... 
atbopunctatum, 

1 Hharfc ... ... ... . Bombay market . 

i Hkatc*jnv, Karachi 

A number of Marine fUh and invertebrates Do. 

Specimen* of wood bored by Tend* and New Dock*. Bombay 
Pkola*. Port Trust, 

A mall collection of JXemipUra , GlpUra 'N**ik and Karachi. 
Grthopter* and CoDoptera. 1 

l Butterfly {PurhertUu mem i) ... Nalfcwar i 

A collection of plants tl* ««• •«* Somali coast ... 


r Mr A. C. Bateman. 

.Major F. Wall, 
I.M 8., C.M.Z.S. 

Mftjort F. Wall, 
I.M.S, and Vet. 
Maj G. H. Evans 

) 

Mr ? JE L M. Dwane. 
Mr. \W p. Cotton, 

I. o\ 

Major \ Z. Cox , 

viaj.F, wVn,ui.s. , 

O.M.Z.rf 
Mr. T. W.\iffo, 

Mr. L. Brash t/-. 

Sir. E, C .mbor. 

Mr. L. H. Savilc. • 

Mr. E. Comber. 

Col. T. Jermyrs. 

Mlw 8. Swaync. 


, ALTERATIONS TO ROLES. * 

ndry small alterations to the rules which were proposed by the Committee 
coopted and agreed to. 

INDIAN DUCKS AND THEIR ALLIES, 
jorotary mentioned that this book was expected to be published in 
'boot the end of this month or early in June ; so that subscribers 
their copies, he hoped, soon after that date. 
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PAPERS READ. 

The following papers were then read 

1. On the Perns of the Bombay Presidency, by Rev. E. Blatter, S. J. 

2. A branching Date Palm ( Pkcmiai aylveslrig) by P. Field. 

8. Occurrence of the Crested Teal (J Zunatta falcaio) by L. C. Glascock, 

4. Noto on the Common Indian Crocodile (Cnxcodilua palmtris) by P. E, 
Bum. 

5. Abnormal tail in a lizard {Hemidactylui yleadovii) by G. A. D. Stuart 
LCJ3. 

6. Severe effects from the sting of Vespa orimtaUs by Capfc. MacWatters, j 
M.B., I.M.S. 

A vote of tuanks to the authors of the papers terminated the meeting. 

BALUCHISTAN NATURAL HISTORY SOCIETY. 

PROCEEDINGS OP A MEETING OF THE MEMBERS HELD 
IN THE QUETTA MUSEUM AND LI URARY BUILDING 
ON THURSDAY, THE 28th NOVEMBER 1907. 

Read letter, dated the 1 3th November 1907, from Major F. Wall, Dibru- 
garh, Assam, advising return of four snakes forwarded to him by Sir Henry 
McMahon for identification, and classifying them as— 

1. Vipera Ubetina. 

2. Zamenis diadema. 

3. Zamenis mucotua (young). 

4. Zamenia florulmtus. 

The Vtpera Ubetina or Euphrates viper which had been found at Ziarat 
was then exhibited by Sir Henry McMahon, who remarked that it was a com* 
mon snake in the hills round Ziarat, but almost unknown in India. It was 
one of the fauna of Baluchistan which illustrated how much more closely 
connected that fauna was with tire Mediterranean than the Oriental fauna. 

Resolved that the receipt of snakes be acknowledged. 

Read letter, dated the 17th October 1907, from Colonel C. Swinhoe, London, 
advising the return, duly indeutifiad, of specimen* of Baluchistan butterfUj 
forwarded to him by Sir Henry McMahon, and intimating that one of th/ 
which had been clawed by himself, Colonel Bingham and Heron, as a 
species belonging to quite a new genus, had been named "Lyela ItdMaJj 
after Sir Henry. 

The Honorary Secretary also exhibited tfao butterflies in question. 

Resolved that the thanks of the Society be communicated to/ 

Swinhoe for the trouble taken by him, and that the Museum Com/ 
asked (a) to send Colonel Swinhoe a further lot of butterflies, and 
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to the Hon’ble the Agent to the Governor-General officially for 2 copies of 
Dr. Moored work entitled “ Lepidoptera Indies.” 

Read list of donations made to the Museum since the last meeting, Sir 
Henry remarking that the Smew included therein formed one of a large flock 
neon by his party on the Kbushdtl Khan Band. 

Resolved that the list be recorded. 

Sir Henry theu exhibited a new pair of Marklior horns obtained on Takatn. 
and remarked that it appeared to be a cross between a Markhor and a domestic 
goat. 

Major Goodwin, however, thought otherwise, and pointed out that the horns 
of domestic goats twisted inwardly, while those of the Markhor exhibited the 
opposite turn. He also exhibited a drawing of the horns of hotb Markhor 
and goat in support of his statement, which would tend to set at rest the point 
in doubt. 

Major Goodwin furfchor exhibited two pairs of Marklior horns which had 
been found by him interlocked on Zarghun j also a photo of there horns taken 
by him at the time on the spot. 

The animals, to whom they had belonged, had evidently got their horns 
interlocked while fighting, and had thus starved to death. The interesting 
point about these two pairs was the fact that each pair differed greatly in 
curve showing how the shape of Markhor horns varied oven on the same hill. 

Another pair of horns obtained on Takatu was exhibited by Sir Henry 
McMahon, who drew attention to the fact that it was of the Pir Panjal variety 
and not the Suletnan variety, 

PROCEEDINGS OF A MEETING HELD ON THURSDAY, THE 
26th MARCH 1908. 

The Honorary Secretary placed before the meeting sixteen volumes of the 
Journal of the Bombay Natural History Society, which had been ^kindly pre- 
sented by that Society to the Baluchistan Natural History Society . He also 
reported that he had acknowledged the receipt of the books, and hid thanked 
the Bombay Natural History Society for their valuable gift. \ 

The Honorary Secretary then placed before the meeting a long list bf the 
Zoological specimens donated to the Quetta Museum since the last meeting, and 
reminded the members that April would afford them a good opportunity of 
securing specimens of birds not hitherto reported from Baluchistan, as many 
non-resident birds would then pass through the country on migration. 

24 
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A POPULAR TREATISE ON THE COMMON INDIAN 

SNAKES. 

IjLLUbTKATKD BY COLOCBEt) PLATES ANI> D]A(,RAMB. 

BY 

Majur F. Wall, I.M.S., C.M.Z.S. 

Part V1T1 with Plate VIII and Ptaqram 1 . 

( Continued Jrom pay* f>. r O oj l/ne Volume.) 

The genus Bunyarm as considered hv Professor Bonlenger in his 
Catalogue* includes but six species. Since the publication of this 
work ho has added another to the list entitled smlawts , and I have 
added one to which I attached my own name. 

I have for a long time tacitly dissented from Mr. Boulenger’s views 
with regard to the forms he describes under the name vandidw , 
believing that under that title at least three well marked species 
are included. To two ot these he has conceded the minor rank of 
“ variety ” under the names rtrrulru* and muiticinctut. Another 
very distinct form is that to which Evans and I applied the name 
magvimac,ulaiut\ and recorded as a variety of coernleut. 

Now all of these forms are very distinctive in colour and markings, 
are not connected by intermediate terms, inhabit very definite geogra- 
phical areas, and show differences in lepidosis, so that 1 feel there is 
every justification for each being recognised as a distinct speoies. 

My recent collections in Assam and Darjeeling have Anther 
revealed to me the occurrence of two distinct kinds of black krait 
w h ioh hitherto have been included under the title lividut. 

“*~ m • Basket is tb« British Mntom, 16»8 to XUS. 

t Joans*!, Bombay Nataxal H3*»ory SoeUty, VaLXIU., j>, SU, 
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The total number of recognisable species now amounting to twelve, 
I think a brief review of tbe different forms is called for before dis- 
cussing the common Indian form mruleus with which this paper 
deals. 

Tbe easiest way to approach the subject is I feel by appending a 
table indicating at a glance the main points made use of in differen- 
tiation. 

The key which follows is added to still further simplify the process 
of identification. 

Some brief remarks on each of the species follow. 
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KEY TO THE KRAITS (Bungarus). 


SCALES IN 13 ROWS IN MIDBODY flavieepg. 

SCALES IN 15 ROWS IN MIDBODY. 

A. Shields at tip of toil divided bungaroidtt. 

B. Shields at tip of tail entire. 

(a) Vertobrals narrow, longer than broad, not as broad 

as last row in midhod y lividu * . 

(b) Vertebrate as broad or broader than long in midbody. 

(a 1 ) 2nd supralabial as broad as 1st and 3rd «... cmrulm*. 

(V) 2nd supralabial decidedly narrower than 3rd 
and often than 1st also. 


(a*) Belly banded with black. Subcaudals 23 
to 40. 

(a‘) Tail tapering to a point. Banded 
with black and white. Peculiar to 


Ceylon egylomeut, 

(b*) Tail blunt and fingerlike at end. 

Banded with yellow and black farnatus. 

(b*) Belly not banded. Subcaudals 40 to 57. 

(a*) 11 to 14 streaked white bands on 

body, 2 to 3 on tail magnimocu lotus. 

(b # ) 20 to 25 pure white bands on body, 

7 to 9 on tail candidus. 

(c*) 31 to 45 pure white bands on body, 

11 to 13 on tail multicinctu * . 

(d 1 ) No bands. Back quite blaok niger. 

SCALES IN 17 OR 19 ROWS IN MIDBOQY. 

A. Vertebrate longer than broad in midbody. Ventrate 218 

to 237. Peculiar to Sind tindam*. 

B. Vertebrate broader than long in midbody. Ventrate 192 

to 207. Peculiar to the Basin of the Ganges walU . 

Flavmps (Reinhardt). — This is the only one of the group with 13 


scale rows. It is really u Malayan snake extending into our Territory 
only in Tenasserim, which is a part of the Malayan Sub-region. 

Bungatoides (Oautor). — This shares with Jlavieeps and sindat tut f 
the peculiarity of having some of the terminal subcaudals divided* 
It differs from both in having 15 scale rows. It is a rare snake 
known only from the Eastern Himalayas in the vicinity of Darjee- 
ling, the Khasi Hills in Assam and North Oachar.* 

* Aattatate, Jourt At. 8oc* Bengal, YoU LXXlil.,,^ SIS. 
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Lividus (Cantor). — This is peculiar in having the vertebrals but 
slightly enlarged. They are narrower than the last costal row, and 
longer than broad in the middle of the body. This peculiarity it 
shares with sindanus alone, but differs from that species in the 
scale rows being 15. It is quite black dorsally, not banded ventrally, 
and in these particulars like niger differing in the narrow vertebrals 
and in having fewer ventrals and subcaudals. There are four 
specimens in the British Museum which I have examined. Three 
are from Assam and one from India, precise locality not on record. 
I have lately received one from the Jalpaiguri District, two from 
Tindharia and one from near Tezpur, Assam, and examined another in 
the Museum of St. Joseph’s College, Darjeeling, precise locality not 
known. The specimen from Saidpur recorded by Solater* h probably 
of this species. All the localities from which it has been recorded are 
within the Basin of the Brahmaputra River, 

Casrulev* (Schneider). — This is dealt with in the paper which follows. 

CeylonicuH (Gunther). — This snake has alternate black and white 
bands which encircle the body and is peculiar to Ceylon. 

Fasciatus (Schneider). — A very well marked form with black and 
yellow bands which completely encircle the body. The tail is 
peculiar in being blunt and fingerlike, and the back is ridged in a 
manner not seen in any other krait. It extends from South China and 
the Malay Sub-region through Tenasserim, to the Irrawuddy-Salween 
Basins, thence to the Brahmaputra Basin and the Eastern part of the 
Ganges Basin. (I have lately seen a skin from Bettiah, N.-W. Behan) 
It is also common in a restricted area of the north-eastern part of 
Peninsula India, corresponding roughly to the Mabanadi Batdn.f 

* J. A. S., Bengal, LX., p. 240, 

f A single specimen in the British Museum labelled Anamallayi and presented by Colonel 
Beddome is the solitary record of this snake from Penis sola India outside the area above 
specified. This record 1 discredit for the following reasons. A study of Boulanger's 
Catalogue and delator's list of snakes in the Indian Museum (Journal Asiatic Boctefcv of 
Bengal, VoL LX) reveal the fact that no less than seven other species axe recorded by Colonel 
Beddome alone from various parte of Southern India, all well-known inhabitants ot other 
parti. These ace Tropidonotui Aimatajanus, T, *ubminiaXu$ f T t paralUUu, i^oodoa/sra, 
demote* tpUndidu*, S. octoU»eatw, and Lendrtlapkii candvlineatu*. That Colonel Beddome 
received snakes from the Himalayas, Burma and Teoasserim, the localities from which 
these species are otherwise known, is certain, for there art specimen* in the British Mu- 
seum presented in his name from these areas, vis., Simot* aitooindut, 8. pitdaepu$,S t 
cyoiunu, ti.erurnttUus, and Biptadomorphut heaoagonotu*. It seems certain that all of the 
species above alluded to including a B. fatriatu* were reoeived from the locali tie s just 
enumerated, end by an oversight mixed up with Colonel Beddome’* 3. Indian collection*. 
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Magnimaculatus (Wall and Evans)*,— This form was first specially 
remarked upon by Evans anil me who proposed the above name for 
it as a variety of cceruleus. Sclater bad in 1891 made allusion 
to two specimens in the Indian Museum which I have now examined* 

I savr no specimen in the British Museum when I examined the 
kraits there some five years ago. There are 11 to 14 broad streaked 
bands on the body and 2 to 3 on the tail. These are white with 
black streaks in the length of the snake. The black intervals are 
rounded off near the ventrals, so do not embrace the belly. I have 
seen 5 specimens. 

It. is only known from a limited area in the Irrawaddy Basin, 
Meiktila and Monywa (Wall and Evans), Meiktila (Sclater), and 
Colonel (}. H. Evans has written to me that he has met with it in 
Hmawhi, Myingyan, and the Shwebo District, 

Multidnctw (Blyth). — This considered by Boulenger bnt a variety 
of camlidus differs by its very distinct colouration, and its habitat. It 
has from 31 to 45 pure white bands over the back on the body, and 

II to 13 on the tail. The black intervals do not surround the belly. 
It appears to be uncommon in the whole of the area it inhabits which 
ranges from Southern China to the Irrawaddy-Salween Basinsf. 
Within our limits it is known from Insein and Rangoon (Wall 
and Evans), Toungoo (Boulenger), and an example in the Indian 
Museum is from the Andamans. Fig. 4 of our Plate is from an excel- 
lent example, I have examined 10 specimens, 

Candidu* (Linne). — This is the form originally described by Livmi , 
from Java. It is black with from 20 to 25 broad light bands on the 
body, and 7 to 9 on the tail. These bands may be pure white as 
shown in figure 7 of our Plate, or may be more or less subdivided 
by a mottling of black, It is only known from the Malay Penin- 
sula and Archipelago. 

Niger (Wall), — This has been confused until now with lividus , 
from whioh it differs in having the vertebral row of scales broad 
(broader than long in midbody) and a greater number of ventrals 
and subcaudals. It appears also to grow to a larger size, my largest 
specimen being 4 feet and half an inch, whereas 1 do not know of 

* Bombay Natural Hiatory Journal, Vol XtII„ p. 6L1. 

t I thtnk th« locality of ora given a* Purfctah' to tbo Indian Muatumi tit., No. 1&7S8 (or 
S t), milk for confirmation. 
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a specimen of li vidus exceeding 3 feet 2 inches. I have had within the 
last year 7 specimens from Dibrugarh and Sadiya (Assam), and more 
recently eight from Tindharia and Pashok, 1,000 to 4,500 ft. (Eastern 
Himalayas). Sclater (Journal, Asiatic Soc. of Bengal, Vol. LX., 
p. 246) under the title lividun mentions throe specimens in the Indian 
Museum from Sibsagar and the Garo Hills (Assam), and Saidpur in 
the JDinajpore District. The latter I could not find, but the two Assam 
specimens are niger. I have seen 16 examples. 

Sindanus (Boulenger). — Until 1897 the only specimen known had 
been regarded by Professor Boulenger as an aberrant cwrvlens. It 
differs however in having the costals in 17 or 19 rows in midbody, 
the vertebral row of scales longer than broad in midbody, and in 
having a larger number of ventrals. It. is also peculiar to Kind. 
The specimen recorded by Annandale as such from Midnapore* is the 
next srecies. 

Wckll't (Wall). — This very distinct form agrees with the last in 
the possession of from 17 to 19 scale rows in midbody but differs 
in having far fewer ventrals, the vertebral row of scales broader 
than long, the subcaudals entire throughout, the 2nd supralahiai 
markedly narrower than the 3rd, and usually than the 1st also, a 
markedly compressed b jdy, and in colouration and habitat. There 
are many white, equidistant arches across the back, composed 
of ovate wh ; te spots which have no tendency to be arranged in pairs. 
The tail is more or less mottled beneath especially towards the tip. 
It is only known from the Ganges Valley. I obtained 8 specimens 
in Fyzabad and have seen two more in the Ht. Joseph's College 
Museum, Darjeeling, which formed part, of the collection of the 
late Dr, Vincent Richards; the locality not known but probably 
Bengal, also four others in the Indian Museum from Purneah and 
Midnapore. 

Thh Common Krait (Bnngarm carnleu$).\ 

Nommdature . — (a) Scientific . — Bun gams was applied originally by 
Daudin in 1803 and is derived from “ bungarum pamah,” a vemaetv* 
iar name applied according to Russell} to the banded Krait (Bungaru$ 
fasciatus) in Bengal. 

p. 210. 

+ My conception of this ns a epecias it bawd upon an examination of well over 
200 epecimeoa. 

I Ind. Serp,, 1790, Vol. 1, p, 8, 
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The specific ’ name c, (Brule vs (Latin, meaning blue) was given by 
Schneider* in 1801 to this form. (Figure 5 of our plate.) 

(6) English. — The Krait, or common krait. is borrowed from the 
vernacular name for this snake in certain parts of Northern India. 

(r) Vernacular, — The plethora of native names shows Mat the 
snake is abundant, and well known everywhere. Some names appear 
very local. It is probable there has been confusion between this and 
other snakes as one must expect with natives especially. 

Nieholsonf says it is called 44 Anali ” about Madras, $ word, he says, 
implies 44 ringed 99 or “decorated 99 in Tamil and kindred languages, 
and is somewhat loosely applied. 

I have known it called “kattu viriyan ” about Trichinopoly, the 
Tamil for “ banded viper.” Father Bertrand also writes me it is 
known tinder this name in S. India, os also is Ly codon aulicus ; 
44 viriyan ” too, he remarks, though meaning 44 viper,” is applied to 
many non-poisonous snakes. 

derdotij says it is the 44 yenna vyrien ” of the Tamils : 44 yenna ” 
is the Tamil for 44 oil,” and must refer to the oily polished surfaces of 
the scales. I have also known it called 44 kutti pisarshi ” 44 bad devil,” 
and 4i panna viriyan” or “ palmyra viper” in South India. 

In Mysore IXice§ gives the i'anarese name for it as 4t godi nagara” 
which appears to me very doubtful from the English interpretation 
44 wheat cobra.” 

In Cannanore it was culled 14 valla pamboo ” which is Malay^lam 
signifying 44 bangle snake.” 

Colonel Dawson tells mo that in Travancore it is known as 44 yettadi 
veereu ” (Malayalam) and “vettadi virien ” (Tamil), “yetfcadi” 
means 44 eight feet” and implies that the snake is so venomous its 
victim dies within eight paces ; 44 veeran ” and 44 virien ” he sug- 
gests may be derived from the Tamil 44 visham” “poison.” 

ItussellH says the Tamils call it 44 karu walalay ” ; 44 karu” is the 
Tamil for 44 black,” and 44 walalay” 1 am told meaus 44 polished.” ff 
Again he says the snake he figures on Plate XXI in his second 

• Hist. Ampin II, p. 284. t In<i - Snakes, pp. 188 and 184. 

J Jonrl., Asia. 8*>o., Bengal, Vol. XXII., p. 522, 

§ Mysore, Vol. 1, p. 188. 

i ho 0. <At* Vol. II., p. 86. 

I) lam indebted to Dr, J. R. Henderson of Madras for many of the translations 
of vernacular names in use in S. India. 
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Volume (clearly a krait though peculiar in colouration) is called 
“Seu walaley.” “Sou” or “Sew” moans “ brown. 0 The same 
authority* * * § says this snake is called “ gedi paragoodoo 99 further north 
about Viaagapatam. Mr, J. M. Turing, Deputy Commissioner at 
Vimgapafattn, to whom I lately appealed for information, says the 
words are Telugu, “ gaddi 99 meaning u grass,” and “ parugudu 99 a 
“runner. 5 ’ He suggests that this is the same snake known about 
there as “tufcto purugu,” the Telugu for “rubbish reptile.” 
Russell’s other name for this species in this locality, m., “ pakta 
poola ” he can throw no light on. 

I have frequently heard it called “krait ” or “karait *’ by natives 
but am not sure whence these names emanate. Sampwallahs journey 
far from their own homes, and coolies and some of one’s household 
servants too, and many will consequently make use of these names in 
a locality where they may not be known. Kalian, the snake catcher, 
X knew in Delhi always called this species “ krait,” but Major 
McMahonf says “krait is I presume merely an English corruption of 
the Urdu word kalgundait. If not it must be a Bengali corruption 
of it, as no native of Delhi would understand you if you spoke of the 
karait or krait.” I have had “kalgundait ” given me by a native of 
Karnal in the Punjab for the Zamenis diadnna , but there seems little 
doubt it is the Urdu name for the krait. I find Baboo Awmoola 
Ruttum Bysaeh in his work on medicine written in Urdu gives the 
name for this krait which he mentions by its scientific name ca»,ruUu$ 
and describes, us “kala gandait,” He says the “kala” means black, 
and that “gandait” refers to the white lines across it. I cannot 
however find confirmatory evidence of such a word in Urdu. He also 
gives as one of its names “ dhaman ckitti,” “cbitti” I find means 
speckled or variegated. These names “chitti” and “dhomum” or 
“ dhomna chitti ” are also mentioned by FayrerJ and Ewart§ as being 
used in Bengal. It must he noted that “ chittee ” is the name applied 
according to Russell to a very different snake in Bengal, viz, t Helicopt 
A European subordinate who had been many years in 

• Loo, cit., Vol. L, p. 2. 

t Fayrer> Thauatoph. Ind., p. 1 i, 

t Loo. cit., p. 122. 

§ lad. and A us train. Huakc Poisoning, 1874, p. LXXVIL 
q Loc. cit 11., plate IV. 
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the Kheri District (U. P.j and knowledgeable in discriminating snakes 
told me that it is known locally there as u goohoaan. ,, 

Colovr and marks , — In this fonn there are closely sot white linear 
arches thrown across the hack, arranged more or less distinctly in pairs. 
These are much more perfect and conspicuous in the posterior part 
of the body, and tail. At midbody or further forward they gradually 
fade especially laterally, and may become replaced more anteriorly by 
white vertebral spots, or may even completely disappear. The black 
on the back is lustrous, and if the light be allowed to glance on it 
appears even bluish, hence the name cczruU vs. The top of the head 
is black, fading to white on the lips. The belly is white like mother 
of pearl in its entire length including the tail to its extreme tip. The 
young of casrulens show more w r hito. Not only are the arches poste- 
riorly more conspicuous than in adults but they are often unusually 
apparent in the anterior half of the snake, and there is often a partial 
or complete white collar, and some wdiile on the top of the head. Two 
white bands too pass upwards from the 2nd and 5th supral&bi&ls, the 
former in front of, and the latter behind the eye. 

In adults specimens occur in which the black is tinged more 
or less deeply with brown, and I have seen one specimen from 
Fyzabad in which the black had a metallic lustre, resembling 
that of black lead on a grate compared with the purer black on a 
polished boot. 

Russell* figures a curious specimen from Tranqttebar, in which-, the 
body is dark-brown, tho anterior six or eight inches uniform huff, and 
the linear arches bluish. It suggests to me the possibility of having 
been preserved in some chemical, or that the specimen was an old 
spirit one. I have in many small collections and museums seen 
specimens in which the spirit had been allowed to evaporate, and the 
specimens kept in a strong light. In such a case the blaok of the 
kroit fades to brown, and wljere left dry as often happens when the 
head is suspended to the cork or stopper the colour fades to a tint very 
like that shown in this illustration. Quite light specimens are occa- 
sionally heard of which may be regarded as albinos. One such is 
in our Society’s collection, and Mr, Phipson drew my attention to it in 
1904 when I was in Bombay* 

Xt must be emphasised, however, that though the ground colour is 


•Loc. cit., VoUl, plate XXXI. 
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occasionally modified, the number, disposition, and character of the 
white arches remain distinctive. 

About the form depicted in figure 6 of our Plate I am very 
uncertain. The double white bands suggest that it may he merely a 
variety of the last form though I cannot think so. I am very familiar 
with typical casruleus from many parts of India, and have always 
found it the same, with no suggestion of forms intermediate between 
those shown in figures f> and 6 of our Plate. 

I speak with doubt but my impression is that No. fi is a form 
peouliar to Bengal. I am not aware that I have seen it except in the 
Zoological Gardens in Calcutta where it is usually, if my recollection 
serves me, represented by several specimens. This recollection makes 
me incline to the belief that it may be a local form. I trust some 
of our members may assist in clearing up any doubts as to its 
distribution and relationship with the last, 

Dintributioi /. — 1 have seen examples from Ceylon*, Triohinopoly, 
Cannanore, Bangalore, Madras, Borhampore (Gitnjam), Bilaspur, and 
Saugor (O.P.), Sitapur, Fyzabad, Gouda, Agra, Delhi, Godda (Behar), 
Umballa, Bannti and Sind.f All of those specimens are alike in 
possessing paired linear arches. Figure 5 of our Plate shows these 
arches rather too stiff and conventional, but the figure otherwise 
is good. 


* flpol. Zeylan., Vol. IV, Pan XVJ, p. 17 J. 

f The only observer who has recorded thin form East of Calcutta U Cantor, 
who referred to it fr^m the Malay Peninsula, and seat live specimen* from 
this locality to the British Museum. 1 think I can show good ground# for doubting 
the accuracy of these records. Jr. is to be noted that (he same authority stands alone 
in recording at least six other well known Indian species from the Malay Penin- 
sula, all otherwise not recorded outside I odiao limits. These species arc Typhlop* 
bJthriorhynnhuM t Polyodontophu $agittariu*> XenochrophH fiera$oga*t<ir, JJelieopi 
*ohi*U*u*> Zamenit fa*oinlntu» % and Hyptirkitw thholdii* {Vide Cat. Snakes Brit. 
Mue., 1 m to 1896, Vol. I, pp. 23, 188, 191, 274, 405, and Vol. Ill, p. 12). It will be 
noticed that all of these species are to be met with in Western Bengal, whore 
indeed many are common. Now ii is certain that Cantor received snakes from Ben- 
gal among other parts of India, for there are specimens in the British Museum pre- 
sented by him and labelled from Bengal. These include Polyodentophi* sagitta* 
riui % XenoohrophU o$ra$oga»t$r i Ly codon jara i and HypHrhina rmkydrU, (Vide 
Oat. Vol. Ill, p. 698, Vol. i, p. 191, Vol. Ill, pp. 618 and 7.) 

Prom these facts it is difficult to escape the conviction that all the five specimens 
of caruhvt sent by Cantor to the British Museum (labelled, Penang) wore received 
with the other snakes just enumerated from Bengal, and Inadvertently mixed with 
his own local collections. 
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Dimentiom . — The krait grows to feet. I have measured the 
skin of one from Bannu 4 feet 0^ inches, and seen half a dozen others 
over 4 feet, but specimens of this size are rare* Murray* gives the 
length as 5 feet, bat of this I have doubts* I think he probably 
referred to the Kind krait (B. $indann«\ a larger form which was 
confused with veer idem for some years, and only recognised as a 
distinct species by Boulenger in 1897.f 

It would appear that this snake in common w ith many other 
attains a greater length in the North than in the South. The only 
specimens over four feet in leugth I have seen wero in Orissa, in 
Fyzabad, and on the North-West Frontier, (Lionel Dawson, who 
reports the krait a very common snake about Trivandrum, says the 
largest record there he is aware of was d feet 4 inches. The largest 
specimen known to Dr. J« H. Henderson in Madras was 8 feet 
8 inches. Again a hatchling I obtained in (iinnanore was 10J 
inches, whilst specimens from Fyzabad varied from 11^ to Ilf 
inches. 

Physiognomy , bodily vonjignration, riv. — One noticeable feature, 
which some of our vermicular mimes show lias not escaped obser- 
vation, is the highly polished and glistening character of the scales. 
The black in which some see a bluish tinge is thus lustrous like a 
highly polished hoot, and the white almost enamel-like. The head 
is less flattened than in many snake*, the snout rounded, and the 
neck but little evident. 

The eye is peculiar in that the iris is not coloured, and as a result 
the shape of the pupil, which is round, cannot lie discerned in life. 
The organ as a whole looks like a jet bead, and in this respect the 
snakes of this genus are nearly unique among the Coluhridie. The 
Lyoodom alone, as far as I am aware, share this peculiarity. Figure 
X of our Plate does not clearly illustrate this* The nostril is rather 
large, occupying the full depth of the suture between the nasal 
shields* The tongue is pinkish and in having white tips presents a 
peculiarity I oan only recall having seen in Dipsadamorphu* irigonatus* 
The body is round, and of very even girth in its whole length. The 
tail tapers evenly and rapidly, and is short, being about one-eighth to 
one-ninth the total length of the snake. 

• Jfcpt. p* J&iiwt, p. M. f Bomb. N, H. Journ., Vol. XI, p. 7&* 
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breeding . — The krait is known to be oviparous. The exact mating 
season I have not been able to ascertain with oertainty, but it is 
probably during the months of February and March. 

Period of gestation . — This is not known. 

Incubation . — The female, after discharging her eggs, remains coiled 
up with them, at any rate until they are well advanced towards 
incubation. In the ease reported in this Journal by Bannerman* 
the eggs which were found with the mother contained embryos 
“ about six inches long.” In another instance eggs unearthed with 
the mother in Bannu and sent to me were found to contain young 
embryos. 

Eggs* —Specimens from two clutches that I have examined struck 
me as being unusually large for the size of the snake. The measure- 
ments in each case were the same, vie., If inches in length and f inch 
in breadth. When freshly discovered they were reported “ like 
pigeon’s eggs and plump.” They were white, the poles equally 
rounded, the shape elongate, and the shell soft, yielding, and of a 
leathery texture. 

This speoies is not very prolific as snakes go. In the gravid 
female reported by Blanford f from Bilaspur there were 9 eggs. 
With the specimen reported by Bannerman only C eggs were found. 
In one clutch sent me from Bannu last year thero were 10. 

Season of deposition . — The eggs are deposited probably in April 
and May in holes in the ground a foot or two from the surface. Two 
clutches were found in June last year at Bannu when removing the 
old stophutt, In Bannerman’s example they were unearthed at 
Parel on the 24tK May . 

Period of incubation . — This is not known. 

Embryos . — The embryos hatch out in May, June and July and 
measure about 10 J to Ilf inches as they emerge from the egg. 
One in Cannanore measured 10^ inches in June, and four in Pyzabad 
varied from 11£ to Ilf inches in June and July. From this it would 
appear that specimens in the South run smaller than those in the 
North of India. They grow nearly a foot in the first year of life, 
and a foot or more in the seoond and third years as may be judged 
from the annexed table. 

• Vol. XVI, p. 748. f tonrl Asia*. Soc., Bengal, VoL XXXIX, p, 874. 
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The sexes*— -The sexes are of similar length when hatched, and 
remain »o apparently till the fourth year. In the fifth year, if one is * 
justified iu judging from such meagre figures as appear in the 
attached table, the males appear to outstrip the females, as the four 
specimens over four feet in longth in which I have recorded the sex 
were all males* 

The longest females I have records of were 8 feet G inches, 3 feet 
6$ inches, and 8 feet 7J inches, all from Fyzabad. 

Males appear to be more numerous than females, for of G7 specimens 
in my notebook where sex is recorded 40 were males. 

Maturity . — Judging from the table appended, the gravid female 
reported by Blanford in Bilaspur as 2 feet II inches long in June, 
must have been beginning her third year of life. 

Anal glands . — The anal or scent glands secrete a blackish material 
of the consistency of a soft ointment. This has a peculiar, rather 
disagreeable, but not very penetrating, odour. The glands in both 
sexes are active at all seasons, and at all ages from the time of hatch- 
ing, so that I am inclined to question the popular belief fostered 
by Darwin * among others that they are concerned with the sexual 
functions. 

The following table gives the growth of the krait as shown by my 
records extending over several years. The specimens have been 
collected in various parts of Peninsular India, North and South. 
July and August are selected as the months furnishing the largest 
material. 


July. 

August. 

j 

j 

J | 

Range of lengths. 

.fl 

i 

B 

o 

i 

| 

i 

Range of lengths. 

1 ! 

If 

3 

6 

i 

1* 1" to !' 2*" ... 

ltJ*tol'lf* ... 

1' If" 
1' 0}" 

i _ 




3 

4 

i 

rOftol'llJ* ... 
1' ... 

V to** 
2'0S" 

3 

9 

l'Bftol'li}" ... 

V 8* 
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Identification . — It is a matter of surprise to me and worthy of 
special remark how very few of the European population in this 
country are able to identify the krait in spite of its wide distribution, 
numerical strength, its extremely deadly nature, and the fact 
that it possesses exceptionally distinctive and easily recognisable 
characters. With the exception of a very few medical officers, and 
a still smaller number of naturalists, I have scarcely met a soul who 
has any idea what the krait look* like, with the result that I get 
almost every variety of common harmless snakes sent in to me as such. 
It is difficult to account for such lack of interest in a oonntry where 
poisonous snakes abound. The popular idea is that the krait is a small 
snake which haunts our habitations, and any small snake has merely 
to enter u house to be set down forthwith as a krait. The first essen- 
tial in diagnosis is the enlargement of the vertebral row of scales. 
This peculiarity is found in only a few other snakes besides the genus 
Bungarug notably the genera Dtpsadomorphus , Dendrophis , and 
Dendrelaphu , some species of Amblycephalus , Xenelaphis hexagonotus 
and Elachistodon wettermanni , The second point to look for 

concerns the shields under the base of the tail (subcaudals). These 
shields in most snakes are divided by oblique sutures into pairs, but 
iu most krait* they resemble the shields beneath the belly in that they 
pas* right across the tail. These two points taken together are suffi- 
cient to declare the snake a krait 11 of the 13 known species can be 
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fchus distinguished.* So it only remains to separate the specie# under 
^iwusnion from its closely allied forms. Attention must be paid to 
l^he following points: — (1) The oostals are arranged in 15 rows. This 
Excludes Jiaviceps, sindanus and wallL C azrulms is the only one of 

f the remaining species in which the :2nd supmlahial is as broad as the 
3rd, The number and character of the whU#arches is distinctive, 
and its distribution will assist where any doubt may arise. 

It is to be noted that it is the only kruit inhabiting the Indian 
Peninsula South of the Ganges if we exclude fascial as which occurs 
in the basin of the Mahanadi only. In Sind it is associated with 
sindanus and north of the Ganges with wall*. 

It does not occur in the Brahmaputra Basin where it is replaced by 
bungar aides, Hindus and niijer. 

In Ceylon it is associated with cejilonrcus. 

It does not occur in Burma!) hut is replaced by magnimaonlatus 
and inultieinctvx. 

There should be no difficulty in recognising any snake as a 
krait, however mangled the specimen may l>e. 

Several snakes bear some superficial resemblance to the krait, 
and these we are figuring in our next two Plates. I reserve comment 
upon the resemblances, and the further characters to be relied 
upon in distinguishing between them, till discussing eaob form sepa- 
rately, but it is to be noted that none of them share either of the 
peculiarities affecting the vertebral row of scales, and the subcaudals 
given above as characteristic of the krait*. 

Disposition . — The krait is one of the most inoffensive snakes 1 
know. I have had numerous living examples brought to me, 
and have kept several in captivity, so that mv opportunities for 
studying its nature have been abundant. 

Time after time I have recorded the singular timidity of this snake 
in my notebooks, often under the greatest provocation, and only 
once have I seen cue bite at anything in auger. This specimen had 
been impaled through and through by a trident and could only 

• In one rare spade* inhabiting the Eastern Himalayas and Assam Bills, vie n 
some specimens have all the aebcaudal shields divided, so shat the diag- 
nosis hare given lor omrmUms though holding good tot nearly all She krait*, breaks 
down as an absolute generic test. I have therefore in a previous paper (Vol. XVII, 
pp« ttMM) had recourse to additional points when dealing with the kraite ala group. 
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move a few inches of its body behind the head. It must have beej 
enduring the most fearful torture but even in this predicament 
though alert and lively, moving its head and quivering its tongue 
it refused to bite things thrust at, or held up to it. In trying k 
remove it from the rusty prongs that pierced its body, it endured 
the suffering for some time, but finally buried its teeth into a mass 
of fat that had escaped from its wounds. When freed it did not 
repeat the act, or betray any further vice, 1 noticed that two speci- 
mens I had caged together used periodically to grasp one another's 
bodies in their jaws, one shifting its grasp down the length of the 
other, as though seeking a favourable spot to commence devouring 
its mate. 

Many specimens I played with or teased, simply hid the head 
beneath coils, and refused to move. Some I noticed flattened the 
hinder part of the body and inflated and deflated themselves anteriorly 
like many other snakes under excitement, and it is remarkable how 
expansive the lung must be, for in one specimen, in which marked 
inflation was noticeable from the 3rd to the 18th twin white arches, 
it was found upon subsequent dissection that the lung only reached 
as far back as the 7th twin arches. It very frequently emits the 
tongue in a leisurely fashion when provoked. Its placid disposition 
banishes all fear, and tempts one to disregard any precautions in 
handling it, at least this is my experience. 

I noticed especially in Delhi years ago that Kalian the most 
intrepid snakecatcher I have ever seen, who collected scores of 
poisonous snakes every week, treated the krait with supreme indiffer- 
ence, though he exercised the greatest caution in dealing with 
Echides. 

Fayrer* says : u In my experience I had always the greatest 
difficulty to get the cobra, krait, and daboia to bite voluntarily 
Nicholsonf calls it a “ very inoffensive ” snake. GleadowJ says 
“ 1 bare always found it quiet, and not pugnacious.” Millard t 
remarks that it k “ very shy.” Colonel Dawson J says, 14 It is a very 
shy snake, and rarely bites except in self-defence or when hurt*” 
This is fully exemplified by the behaviour of the snake which 

• Lnc, oit'j p. 64. 
t In4«, Saak**, p. U7. 

% la JSpissola. 
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caused the fatality, in the eai*e of the keeper reported herein. The 
jrait was unearthed while the man was digging. He picked it 
jip, and tied a piece of cloth round it* head, which the snake got 
!rid of several times on the road from his house to Trivandrum 
Gardena, Arrived at the gardens the snake again freed its head, and 
it was whilst trying to bind it on again that th^ bite was inflicted. 
Dr. J. R. Henderson writes to me : “ I have frequently kept this 
species living but could make little of it, except that it appeared 
sluggish, and not easily irritated/* 

The behaviour of a specimen placed by Russell with a cobra bears 
out the above opinions. He says, 6 ‘ The next subject opposed to the 
cobra, was a Gedi Paragoodoo ” (common krait) “ which, in all its 
movements, was much tamer than either of the former two ” (*>., 
Zamenis fawiolatns and Vi per a russellii), “ and seemed solely intent 
on eseapiug out of the room, or retreating into a dark corner. When 
pushed roughly on the cobra, and consequently struck by him, he made 
no resistance, nor snapped in return : he did not even offer to retreat, 
but laid himself close to the cobra, whose body he often touched in 
his convolutions, without any apparent offence being taken / 9 Colonel 
Dawson tells me thut at Trevandrum when given a pot of sand or earth 
he bqs seen them trying to bury themselves. 

JFbod.~This species, like others of this genus, is in the main ophio- 
phagous in habit, but in a state of nature as well as in captivity will 
partake of most other things offered. I have on eight occasions found 
snakes eaten, once Bunyarus xoalli and once Ly codon aultcus and on the 
other occasions Typhlops braminus. In every case where young 
examples had fed Typhlops had been taken. Mr, Millard tells me that 
“ those kept in the Society’s Rooms refused all food but snakes,” 
Dr# J* R. Henderson tells me, 44 1 have frequently given a captured 
specimen a living snake to eat, and in most cases the latter was 
inside the krait by next morning. On one oooasion one disposed of 
a Dryophk longer than itself/" Father Dreokmann writes to me, 
f< their food, as far as I can judge, consists exclusively of other snakes, 
I have never found anything else in their stomachs, and a very flne 
specimen disgorged three other snakes in different stages of digestion 
during the first night of its captivity.” There are at least 7 other 

records reported in this Journal where other snakes had been devoured# 

I 
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On the other hand I have twice known frogs eaten, and Fayrer j 
records a similar experience. In the Administration Report of th*j 
Madras Museum, 1896 to 1897, one specimen is reported to hav4 
eaten 2 frogs, and another 18 frogs during incarceration. 1 have 1 
twice found toads (Bufo andersonii) in the stomach, and once a 
monitor lizard ( Varanus Jlavescem). Small mammals too are occasional- 
ly devoured. I once found a muskrat ( Croctdura cmndeus) in gastro, 
and Assistant Surgeon Robertson told me he found 5 young muskrats 
taken on one occasion. I have twioe seen a brood of young mice 
which had been ^wallowed, and in Bannerman's escaped specimen, 
when ultimately recovered, the meal consisted of 6 newly born rate. 
Captain ^Liston, I.M.8., tells me that at Parel they have lately found 
JljpW both kmits and Russel P h vipers readily eat the young foetus from 
Tats in an advanced stale of pregnancy. 

Sloughing . — The krait casts its skin probably every month. One 
in captivity in the Madras Museum, captured on the 7th November 
1896, sloughed on the 7th December 1896, the 13th January, and 27th 
February 1897.f 

Haunts . — Fayrer says, “It is found in the fields, grassy plains, rice 
khets, low scrubby jungle, and among debris of wood and buildings. 
It sometimes insinuates itself into houses, in the verandah, bathrooms, 
on the ledges of doors or jhilmils, into book oases, cupboards, etc.” 
Millard writes to me, 44 It is very fond of living in the roofs of bunga- 
lows.” Theoboldt speaking of knots as a group says, “ They delight in 
water and its vicinity,” an observation which receives support among 
others from Father Castels, S.J., who writes to me that in Tricbinopoiy 
“ small specimens have been brought to me in bundles of 20 or more 
caught, as they said, in water.” I have had several specimens brought 
to me that wore captured in wator. These were, I think* always cap- 
tured in the hot weather, which seems to show that they grow very 
thirsty and for this reason they frequently get into places from which 
they cannot extricate themselves, such as wells, and the little pukka 
tanks connected with the irrigation arrangements so commonly seen 
in Indian Gardens. 


* Loo, oit., p, 131. 

t Administration Beport, 1896 to 1897. 

} Jouzi. AsUtic Boc. Bengal, 1868, p. IT* 
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They appear to me to be commonest in the precincts of mart, and to 
actually domicile themselves in human habitations for choice. Thus 
the krait may usually be reckoned as one of the commonest snakes to 
be found about cantonments and even in the bazaars, and its numerical, 
strength is probably little dreamt of by even the most, nervous residents. 
In Fyssabad for instance I obtained 47 specimens in June, July, and 
August 1906, all caught or killed in cantonments. Judging from the 
weekly bags brought in by the snake-catcher Kalian at Delhi it was 
probably as common in that station. A very large number of ray 
specimens were encountered inside bungalows, outhouses, bazaars and 
about jails. As a rule they have been found on the ground, or floors, 
far less commonly in the roofs, or situations necessitating clam- 
bering efforts. It appears to be decidedly nocturnal in habit, most of 
my specimens have been killed at night, Mr. Millard mentions in a 
letter to me that in captivity it likes to get away from the light, and 
Colonel Dawson informs me that “ in oaptivity they never move as a 
rule during the day time but become very active about dusk.” 

Poison . — Authentic records of krait bite are rare although the 
species is so abundant in man's immediate environment. This is 
partly due no doubt to tho inoffeasive nature of the snake already 
remarked upon* but must also be largely attributed to the incom- 
potency of many medical men to recognise it. There can be no 
doubt, from what is known of the virulence of krait venom, that a 
fatal issue usually attends tbe bite of this snake. 

Fayrer* quotes the remarkable homicidal case originally reported 
by Obevers where four credulous men allowed themselves to be bitten 
by a krait about three feet long under tbe assurance that no evil 
effects would follow. They were bitten one after another at night, 
the sampwallahs goading the snake to fulfil their purpose by 
administering blows with a cane. The first man bitten died before 
dawn, having complained of thirst and foamed at the mouth, Tim 
second and third died about noon the next day, and the fourth 
recovered after suffering from giddiness, perspiration, pain in the 
stomach and unconsciousness. Fayrerf reports another case where a 
ohowkidar died six hours after having been bitten in the forefinger. 
He suffered burning pain locally, later in the head, and then in the 


• Loo. p, 61. 


t p.W. 
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whole body. He grew weak till he could hardly articulate and 
a drowsiness supervened which culminated in death. A third case 
recorded by Fayrer died three hours after a bite in the finger. Here 
again great pain was experienced locally, and swelling. His respiration 
became short and hurried, he complained of constriction round the 
chest, became increasingly drowsy till death. Elliot records the 
death of a sepoy thirty-one hours after being bitten on the ankle. No 
symptoms were recorded. He was treated with ligature, and inci- 
sion, and 1J grains of strychnia were administered hypodermically. 

Another case was recorded in the Indian Medical Gazette of 
February 1874. The subject, n Hindu male, aged about 60, was 
bitten in the left index finger, at 9 p.m. one evening. At 5 a.m. 
the next morning be was admitted into hospital with giddiness, 
drowsiness, incoherent speech, difficult breathing and a choking sensa- 
tion in the throat. He could not walk or sit up unsupported. The 
hand was livid, swollen, and painful. An hour later his parotid glands 
were noticed swollen, he vomited, and had severe shooting pain 
in the left thigh. Later vomiting was repeated, breathing became 
more oppressed, and he became very restless. At 7 a.m. he was unable 
to speak or swallow, his eyelids had drooped, and he was constantly 
putting his hand into the mouth as though to attempt to remove 
some obstacle. His leg muscles twitched. The symptoms increased, 
and he died at 9 a.m. in convulsions. He was treated with six 
intravenous* injections of liquor ammonia, amounting in all to three 
drachms. 

I am indebted to Colonel F. W. Dawson for the following .* — A 
keeper in the Trivandrum Museum was bitten on the right index 
finger by a small krait, one and-a-haif feet long, at about 1-30 p.m., 
13th August 1907. The bite felt like a pinprick, there was no 
bleeding, and indeed no mark whatever of a puncture. He went 
home having declined all persuasions to go to hospital, and ap- 
parently stayed in his house till about 3 p.m., when he began to feel a 
burning pain in the bitten finger* He walked to a hakim’s house 
without any difficulty, and soon after arriving suffered intense pain in 
the abdomen. At 5-80 his neok became rigid so that he could not 
turn his head, and his body became rigid so that he could not stoop. 
He was unable to talk. His respirations became laborious and ooma 
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set in. Frothy matter, and a quantity of phlegm-like mucous passed 
■with great difficulty from the mouth and nostrils. Towards the climax 
he had two convulsive seizures, and he died apparently from suffocation 
at about 7 p.m. the same day. It was observed that the heart 
pulsated some time after breathing had ceased. Further Colonel 
Dawson says, “ There have been several cases of death from bites of 
the krait. here lately, in all of which the prominent symptoms were 
burning pain of the bitten part., rigidity of the neck and pain in the 
abdomen.” He was informed by his head-keeper that a neighbour’s 
boy of f> or 7 years of age had awaked one morning recently with an 
intense pain in the abdomen. He was treated in hospital for stomach- 
ache, and sent home. On moving the mat on whioli the oliild had 
slept, a krait. was discovered. A train of symptoms very similar to 
those experienced by the keeper who died followed, and the ohild 
died. No mark of a puncture could be found on the body. 

Lieut-Colonel Diinmock, has kindly communicated the 

following interesting case : A Hindu mole, aged 35, was bitten on the 
dorsum of the right foot at 11 -p.m. on the 29th November 1907 by 
a small krait “about two feet long” identified as suoh at the Parel 
Laboratory. At the Railway Hospital, Bombay, two punctures half 
an inch apart at the seat of the reported bite were slightly incised, 
and permanganate of potash applied. He was transferred to the 
Jamsetjeo Jejeebhoy Hospital where the punotures were freely incised, 
and permanganate crystals rubbed in. On admission he was reported 
us “ suffering from fright, pretended to be insensible but is quite oon- 
soiouB.” . . “In the night his pulse became slow and feeble, and 
respirations shallow, and hurried. Next morning he was quite well 
and went home at noon.” Internally he was treated with ammonia, 
and hypodermically with strychnia. The dose of poison injeoted may 
have been small, but whatever the dose it certainly appears as if 
the permanganate had very completely neutralised its aotion as no 
symptoms occurred other than those directly referable to fright. 
Ammonia and strychnia have, both been proved powerless agents in 
make bite, though, of oourse, .they are powerful restoratives in 

Potion apparatus. Fangs . — These structures are relatively small 
when contrasted with those of vipers, and even perhaps with that of the 
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cobra. In a well grown adult I have measured the fangs one~eighth 
of an inch along the straight, and I think in the largest specimens they 
will be found scarcely to exceed this length. They are canaliculate 
with a very obvious seam on the anterior face where the cireumflexed 
margins of the walls forming the canal meet. Often two fully oper- 
ative fangs occur side by side in the same jaw. Behind these the 
maxilla is hollowed to receive the sac in which the reserve fangs 
develop, and behind this again it gives origin to four small teeth, 
which are grooved though in no way connected with the poison 
apparatus. 

Glands . — These structures, us far as 1 can judge, are relatively about 
as well developed as in the oobra. They are smooth, somewhat 
retort-shaped, and when cut into reveal a cancellous structure similar 
to the appearance of a sponge. 

Poison . Physical properties . — I have rarely seen the poison “ in 
vitro ” either in the liquid or dried state, and can find no special 
references to its re-aotion, taste, and appearances, etc. To the naked 
eye it appears, when fluid, much like oobra venom, a dear fluid, with 
the consistency and colour of pale salad oil. 

Quantity . — I have no records of the yield of a single gland nor can 
I find any in literature, but the yield is, I think, very considerably 
less than that of a oobra of the same size. 
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Toxicky. — As will be seen from the Annexed table it is impossible . 
from the present available researoh work to draw a comparison be- 
tween the relative virulences of krait and oobra venoms. The inves- 
tigators quoted are all men of the greatest ability, their work when 
critically studied is convincingly careful and precise, and yet their 
results vary enormously. Rogers makes it appear that krait venom 
is about twioe as deadly as cobra venom. Fraser’B results oompared 
with Elliot, Sillar and Carmichael’s show that oobra venom is four 
times as potent as krait venom, and Lamb’s results oompared with 
the same trio’s concedes to cobra venom a toxicity twenty times that of 
the krait. Lamb,* however, from his own researches with both poisons 
on rabbits, shows that krait venom is proximately four times as 
virulent as cobra venom. In considering the question it must be 
borne in mind that samples of venom from individuals of the same 
species vary somewhat, thus Lamb fixed the minimal lethal dose of 
cobra venom for rats with one sample at "04 milligrammes per 
kilogram weight, and with another sample found it was *07 milli- 
grararaes.f Again animals vary in their susceptibility to different 
venoms, thus Lamb found a rat more susceptible to cobra venom than a 
rabbit, but a rabbit more susceptible than a rat to Enhydrina venom. 7 
It is reasonable to suppose that the quality of the secretion may be 
affected by health, in fact we know it is, for Lamb has remarked with 
others on the decrease in quality and quantity of venom in snakes 
kept in captivity. Doubtless season, and possibly youth, and old age 
similarly affect the poison secreted. Further there are the conditions 
affecting the animals experimented upon. Not all individuals of the 
same species are equally susceptible, and health and age doubtless 
modify their susceptibility. Again 1 have shown, I think, good reason 
to suppose that the snake Bungarus candidvt as hitherto understood 
includes 3 or 4 forms which may be distinct species. If all these forms 
are mixed up, and their poisons which may be very different in toxx- 
oity, collected together as krait venom, this alone might account for 
the conflicting results. In future experiments I think every e»t« 
should be taken to keep (be poisons of the various forms apart. 

• « 8nak$fo(*on <ntd Snain Mr*, " p, 8. Tbtsntaoaos JstbsMaa* m tint aeporiag Ja 
CUftxd AUbntt'o Bjrttow of MeriMa* (L>at> «d Itata). 

t Usmotnofflowf. Qovtot Into Jfo. #, p. 14. i tm> dt., p. Tv 
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The possible factors which may contribute to a want of uniformity, 
other than the supposition that the \enom ot several species has been 
mixed, are each taken hv itself trifling and one would expect a more 
proximate agreement in results than that actually obtained. 

hpidosts. Rostral.— Touches () shields; the rostro-nasal sutures 
longest and about t\x ice the rostro-labia I w Inch arc* shortest . Tnternasals. 
— The suture between the fellows about half that between the pras- 
frontal fellows ; two t<» throe-fifths the intei uu*» 0 'pr«otrontul. 
Pr&frontals . — The suture between them greater than the pr®e- 
fronto-trontnl , touch the internusal, postnasal, privocular, supra- 
ocular, and frontal. Frontal . — Touches fi shields which are subecjual or 
the fronto-parietals largest, Supraoculars . — Breadth about halt, length 
about two-thirds the frontal. JS/asaU * — -Touch the jst and 2nd supru- 
labials, the suture from the nosiril passing to the 1st. Prwocnlxrs — 
One. Postorulars . — Two. Temporals . — One anterior touching tlu* 5th 
and 6th supralabiuls. Supralabtals 7 , the 2nd as broad as the 3rd, 
the 3rd and 4th touching the eye. InfralabiaU , — The 4lh is much the 
largest of fhe series, and touches 2- scales behind. Sublintjvals * — 
Two pairs ; the anterior largest , the posterior touching only the 
4th of the infralabial series. Costals . — Two beads lengths behind 
the head 15, midbody 15, two heads lengths before the anus 15, 
the last row deeper than the* rest ; keels absent : apical pits 
absent. Virtebrals . — Broader than long in almost the whole body 
length, about twfico as broad as the uppermost costal.* Ventral s . — 
200 to 218. Anal . — entire. Suboandah . — 38 to 50 ; all entire. 
Dentition and Jaws . — The maxilla extends forward as far as, and is 
as long as the palatine. Anteriorly it supports two fangs which are 
placed side by side. The fangs are canaliculate and the seams where 

* The enlargement begins gradually in the neck, and usually without a coalescence of 
scales. In this respect it differs from the ipeeies of Dendroph u and Ikndrelaphu t where 
the enlargement is due to a fusion of the 8 median rows, and begins therefore suddenly. 
Posteriorly the enlargement persists along the whole length of the tall, a peculiarity seen 
in the krafts alone of all the snakes that exhibit enlarged vertebral*. Here the vertebral 
row gradually reduces in breadth, and suddenly enlarges at intervals owing to an absorption 
into it of the rows on each side ( Pig. £ , Diagram I.). In other snakes with enlarged 
vertebral* the enlargement ceases above the anas (Fig. F„ Diagram I.). In theca as In 
most other snakes the scales which have been in an odd number of rows become arranged 
above the anus in even rows, and the absorption of rows is brought about by a fusion of the 
two uppermost sttpracaudals on each side, at each step (Fig. ©., Diagram L). * 
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the walk of the canal meet on the anterior face are much more 
apparent than in viperine fangs. Behind the maxilla supports four 
small suboqual teeth which are strongly grooved on their outer faces. 

Palata-pterygoic if.— The palatine hone equals the maxilla in length 
and supports 10 or 11 nuhequal teeth all of which are grooved on their 
inner faces. The pterygoid hone is more than twice as long as the 
palatine, hut hears teeth onl> anteriorly, in rather more than one-third 
of its length. The teeth numbering about 11 slightly decrease in 
size posteriorly, and are teehK groo\ed on their inner luces. The 
transpalatine hone is rather longer than the tooth-hearing pait of the 
pterygoid. 

The Mandible equals the skull in length. It hears about 15 teeth 
in the dentary bone which is about two-fifths the length of the entire 
mandible. The teeth are suheqtml in size except the 2nd, tfrd and 4th 
which are rather the longest. All are grooved on their outer faces. 
The accompanying figures illustrate these remarks, and show most of 
the bones of the skull. 

Our Plate is good. Figures 4 to 7 are all taken at midbody, and 
from specimens in the British Museum. Figures 1 to A are from the 
specimen whose body marks are represented in Figure 5. 

EXPLANATION OF DIAGRAM I. 

A. Skull of Bunyaru « fferuleu* piofile. 

basal aspect to show jaws and 
dentition. 

profile | en ] ar g ec L 
troin below 1 

(a) Articular bone of mandible. 

(rf) Dentary „ „ 

( f ) Frontal, (m) Maxilla, (mn) Mandible, (n) Nasal. 

( p ) Presmaxilla, (pa) Palatine, (par) Parietal. 

( po ) Postfrontal, (pr) Prefrontal, (pt) Pterygoid. 

(j) Quadrate, (bn) Supratemporal, (t) Transjialatine or Eoto~ 
pterygoid. 

E. Supracaudak of Bungarns airuleus. 

F. ,, of Bipsadomorphns hemgovMus. 

G. „ of Zamenh kbrros. 

The dotted lines in figures E., F., G. show the site of the onus. 


B. 


0. Maxilla of „ 

D. fy ,, 


4 
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NOTES ON THE GLASSIFICATION OF THE 
BANDICOOTS. 

By R. 0. Wkoitghton. 

The Bandiooots were first separated from the Rats (Mus) by Gray 
in 1842 (Arm. & Mag. Nat. Hist. xii. p. 264) under the generic name 
Nesokia (the modification of the name to Nesocia by Blanford and 
others is without authority). The type of the genus was the species 
discovered by Ool. Hardwioke and generally known as 1 Nesokia 
hardwfckci ; for this name, however, mast be substituted the earlier 
one indtca of Gray and Hardwioke. The same specimen (B. M. 
no. 99a) is the type of both names. 

Almost since Gray’s time several well-marked groups have been 
generally recognized, and recently Mr. Thomas, basing on these 
groups, has divided the genus into three (Ann. & Mag. Nat, Hist, xx. 
p. 202, 1907), as shown in the following key : — 

A. Size small ; tail very short, less than $ of head and 

body ; rnamm© 2—2 — 8. Skull short and broad : 

palatal foramina short 1. Nesokia, Gray. 

B. Size small ; tail fairly long, more than g of head and 

body ; mammae irregular (14—18). Skull broad ; 

palatal foramina long II. Gunomys, Thos. 

C. Site large ; tail long, almost as long as bead, and 

body ; mammae 3—3— 12. Skull long and narrow ; 

palatal foramina long HI. Bandicota, Gray. 

I. Nbsokia, 

1842. jy«#ofta,Gray, Ann. Mag. Nat. Hist. x. p. 264. 

1860. Spalacomys, Peters, Abhandl. konigL Ak. Wiss. Berlin, p. 189. 

Type species, Arvicola indtca , Gray and Hardw. (— Nesokia 
hardwickei , Gray et auotorum). Through some extraordinary 
mistake there was a transposition (at least in part) of the descriptions 
in the publication of the two species hardwickei and kok (Mag. Nat* 
Hist. i. p. 565, 1832). The result of this error was a confusion which 
was noted by Peters in the paper (t c.) in which he proposed the 
generio name SptUaoomys , which he rightly stated could only be 
oleared up by reference to the types* The same specimen (B, M. no. 
99a) is the type of both Arvicola indtca , Gray and Harder., and 
Mus hardwickei , Gray, so that the genus Nesokia # like Spafaeomys, 
is based on the northern form of Bandicoot, and Netokia, as the 
earlier name* stands, and Spalacomys becomes a synonym. 
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The genus is not well represented in the National Collection. 
There is a series of specimens from Rajputana and odd ones from 
Fategarh, Delhi, Ac., and this would seem to be the southern and 
eastern limit of distribution of the genus. Northwards it has been 
found as far as Lob Nor (40° N. lat.j, and it extends at least as far 
west as Cairo. 

The fur varies between wide extremes — from the ooarse, short, harsh, 
almost bristly pelage of the southern lowland forms (N. indlca, Ac#) 
to the fine, long, silky ooat of 2V. braehyura in the far north. AH 
the species have a certain number of longer coarser hairs scattered 
over the back and flanks, but especially on the rump, which extend 
beyond the ordinary fur. In all eases the tail is practically naked ; 
the sparse minute hairs with which it is clothed are only visible 
undor a lens ; the hands and feet are but little better clothed. The 
colour-pattern in all species is the same. Individual hairs are more 
or less dark slate-colour for at least three-fourths of their length, 
the balance being a pale tip. The colour of this pale tip and the 
extent to which the underlying slate-colour shows through determine 
the general colour of the speoies. The colour of the back merges 
gradually into that of the flunks and belly without any sharp line of 
demarcation ; the lower surface is paler than the upper. 

The following is a key to the species of Nesokia (as now 
restricted) : — 

A. Length of head and body more than 250 mm. 

а. Tail very short (120 mm.), Alveolar length 

of upper molar series 12 mm. (Lob Nor.) ... (1) N, braehyura, B&ehn. 

б. Tail longer (130 mm.). Alveolar length of [Mason. 

upper molar series 11 mm. (Yarkhand.) (2) N. touttyi, Wood- 

0 . Tail longer (135 mm.). Alveolar length of 

upper molar series 10 mm. (Palestine.) (3) N. bacheri, Nehring. 
Bw Length of head and body more than 180 mm. [Hardw. 

«. Hair ooarse, coat harsh. (Bajpotana.) ... (4) E, mdioa, Gray & 

A. Hair fine, coat soft. (Egypt.) •M .4* (6) N. guilla, Tho». 

O. Length of head and body more than 160 mm. 

. «. Alveolar length of upper molars 9 mm. 

(Pindi, Kurem, *c.) see ».$ ... (6) if. grtjUhi, Howf. 

ft. Alveolar length of npper molars 8*5 mm. * 

at. Bair coarse, harsh. (Central Sind 

Dswrt.) ... ... ... ... (7) N. Itaba, ep. n. 

V. Hair eoft, silky. (Caspian Saa.) ... (8) S. isihwii, Tho*. 
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D. Length of head and body lees than 160 mm. 

a. Colour brighter. (Kandahar.) *.« ••• (9) N. huttoni , Blyth. 

b . Colour duller. (Merv.) i»* ••• (10) N. satunini, Nehring. 

Note. — N. huttoni satunini was described by Nehring from the 

Merv Oasis in 1892 (L c. /**/,), bnt ten years earlier Saddle and 
Walter (Zool. Jahrb. iv. p. 1036, 1889) described N. boeitgeri from 
the bank of the Aran Darya, where the Trans-Caspian Railway 
crosses that river. The type localities of the two species were 
therefore close together. 

I have seen no specimen of N . boettgeri , and, except that the 
tail-length is given as 46 mm., I can find no essential differences 
between it and N> satunini If the tail-length reoorded for the 
Amu Darya specimen is incorrect, it is probably not different from 
the Merv -species. This seems to be the conclusion also arrived 
at by Mr. Thomas (Ann. and Mag, Nat, Hist. xx. p. 200, 1907), 

(1) Nesohia Itrachyura , Buehn, 

1889. Nesohia braehyura, Baohner, Hamm. Pneewalsk p. 82. 

Fur long (25 — 30 mm. on back) and soft ; scattered hairs on 
flank and rump 10 mm. longer. 

Pale tips of hairs buff on the back, fading to white on the 
belly. General colour from tawny on the back to greyish white on 
the belly. Hands, feet, and tail pale. 

Dimensions : — 

Head and body 257 mm. ; tail 116 ; hind foot 48 ; ear 11*2. 

Skull : basilar length 45 ; zygomatic breadth 42 ; alveolar length 
of upper molar series 12. 

Hah. Lob Nor (lat. 40° N., long. 90° E.). 

Very closely related to the next species ; it appears to have a pro- 
portionally shorter tail and a longer skull (especially noticeable in 
the portion in front of the orbits). A cotype in the Natural History 
Museum, received from the St, Petersburg Museum, gives measure* 
ments even more close to those of N. scullyi. 

(2) Nesohia sanity t, Wood-Mason. 

1876. Nesohia souUyi f Wood-Mason, Proc. As. Soc. Bong, p. 80. 

The type specimen (skin and skull) is the only known representative 
of this species. Stanford has figured it ( ( Second Yarkand Mission : 
Mamm,/ p. 49, pis. viii, a, x. a), and both he and Dr. Anderson 
/J. A. S. B, p. 224, 1878) have re-described it* 
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Fur long (20 mm. on back, teste Blanford, l.c.), soft and silky. 

Pale tips of hairs pale fawn-colour on the back, whitish on the 
belly. The general colour is thus very much as in N. brachyuta (thii 
is confirmed by comparing Buchner’s and Blanford’s coloured figures 
of the two animals). Hands, feet, and tail “ flesh-oolour. ” 

Dimensions of the type 

Head and body 168 mm.* ; tail 132 ; hind foot 43 ; ear 15. 

Skull : basilar length 40 ; zygomatic breadth 30 ; alveolar length 
of upper molar series 11. 

Hab. Yurkhand. 

(3) JSesohia bacheri , Nehring. 

1897. Netokia bacheri, Nehring, Zool. Anwrig. no. p. 547, 503. 

Nehring described this species from spirit-specimens, and gives no 
details of fur-texture. He states the general colour to be reddish 
brown. Hands, feet, and tail pale. He records the following 
dimensions : — 

Head and body 268 mm. ; tail 135 ; hind foot 40. 

Skull : basilar length 46 ; zygomatic breadth 32 ; alveolar length 
of upper molar series 10. 

Hab. Palestine. 

(4) Nesokia indica, Gray & Hardw. 

1832. Arvioola indica, Gray & Hardwioke, 10. lad. Zool. i. pi. xi. 

1837. Hue hardwiehii, Gray Mag, N. H. i. p. 585. 

Fur rather coarse and short (15 mm. on back). 

The buff tips of the hairs rather long, which, as the coat is rather 
thick, gives a general yellowishibrown coloration above ; belly dirty 
white. Hands, feet, and tail fiesh-aolour. 

Dimensions : — 

Head and body 210 mm. ; tail 110 ; hind foot 34. 

Skull : basilar length 39 ; zygomatic breadth 30 ; alveolar length of 
upper molar series 2. 

Hab. The locality of the type is merely recorded as “ India,*’ 
There is, however, a series from the Bambhar Lake and Jeypur in 
Bajpdtana in the National Collection which I believe to be this 

* Th» dh&NWioa* of the type w«r« twotdtd by Dr, Scully hi “ Total taaftb U*6 [ 
tails'*'!." fwmthtt it tiM b««a deduced that the head and body Maenretaaoi It * fra 
IM iaa. ; bat (Mate palpably# aiMsks, probably between *50 and MO am. i* the taw 
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species. Other specimens from Tong in Baluchistan do not seem 
materially to differ, while still others from Fatehgar are too young to 
afford reliable data. 

(5) Nesokia suilla , Thomas, 

1907. N$sohia suilla, Thomas, Ann. & Mag., Nat. Hist, xx, p. 203. 

Fur finer than in N. indica , but by no means soft and silky as in 
N* $ cully i , braehyura , &c. About 15 mm. in length on the back. 

Coloration much as in N. indica , but on the average a trifle 
yellower. 

Dimensions : — 

Head and body 185 mm. ; tail 113 : hind foot 32 ; ear 16. 

Skull : basilar length 39 ; zygomatic breadth 27 ; alveolar length 
of upper molar series 8*8. 

Bab . Upper Egypt. (Type from Suez, others from Cairo, &c.) 

(6) Nesokia grijjilhi , Horsfield. 

1851. Nesokia griffithi , Horsfield, Cat. p. 145. 

The type is in the Museum Collection, but it is a quite young 
animal. There are specimens, however, from Rawal Pindi, Uassan 
Abdool, Kohat, which are neither JV. indica nor huttoni. and with 
which the type of N. yrijfithi agrees quite well. If ray identification 
is correct : — 

Fur in length and texture very much as in N suilla , 

Coloration as in N . indica . Hands, feet, and tail pale. 

Dimensions of an old female from Rawal Pindi collected by Major 
Birrell, R.A.M.C. 

Head and body 160 mm, ; tail 113 ; hind foot 30 ; ear 18. 

Skull; basilar length 37 ; zygomatic breadth 18 ; alveolar length of 
upper molar series 9. 4 

Hab. Tyj>e locality recorded as 44 Pushut.” The localities 
mentioned above point to a habitat on the W. Himalayas. 

(7) Nesokia beaha f sp. n. 

A bandicoot resembling N. indica, but smaller* 

Size intermediate between N indica and huttoni . 

Fur very ooarse and harsh, short (10-12 mm. on back). 

Qeneral colour drab with a brown tinge above, grey on the belly* 
Hands, feet, and taildarker than in N. indica . 

Skull same shape as in N* indica , but muoh smaller than in that 
species. 
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Head and body 164 mtn* ; tail 113 ; hind foot 30 ; ear 16* 

Skull : basilar length 35 ; zygomatic breadth 26 ; alveolar length 
of upper molar series 3*5. 

IJab. Pithoro, Central Sind Desert* 

Type • Old female, B, M. No, 8.9*13.9* Original number B*G. 2. 
Collected at the instance of the Bombay Government on 24th 
September 1907, and presented to the Natural History Museum 
by the Bombay Natural History Sooiety* 

(8) Nesokia baiheardi , Thomas* 

1907. Netokia baiheardi , Thomas, Ann. & Mag., Nat. Hist. xx. p. 199. 

Ftir of medium length |lf> mm.;, very fine and soft. 

Pale tips of hairs short, buffv, giving a general colour above near 
u wood-brown,” greyish white below. 

Dimensions 

Head and body 167 inm ; tail 123 ; hind foot 33 ; ear 24. 

Skull : basilar length 37 ; zygomatic breadth 27 ; alveolar length 
of upper molar series 8 5. 

There is a strong resemblance between this species and N. grij/tihi, 
but the stouter teeth of the latter easily distinguish it ; both these 
forms are separated at onoe from A. beaha by the coarse bristly 
coat of this last species. 

Bab. South shore of Caspian Sea. 

(9) Netokia huttani , Blyth. 

1846. Ne$okia huttoni , Blyth, J» A. 8. B, xv. p. 139. 

Fur very soft, close und fairly long (20 mm. on back)* 

General colour above a bright fawn, fading to greyish white on 
the belly. Hands, feet, aud tail flesh-colour. 

Dimensions : — 

Head and body 150 mtn. ; tail 100 ; hind foot 30* 

Skull : basilar length 38 ; zygomatic breadth 26 ; alveolar length 
of upper molar series 8 5. 

Hob. Kandahar. The Museum has also specimens collected fay 
Stanford at Tong and Kalagan in Baluchistan* 

(10) Nesokta tatunini , Nehring* 

1889 (?)* NesohU i Radde & Walter, Zool, Jahrb. iv* p. 1036* 

1890. Nmkia huttoni tatunini, Nehring, & B. Gee. n&turf. Fr. Bed* vli 

p, 108. 
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I have already referred to itf, boettgeri («. swp. footnote to 
key, p. 738). Of N. li . satunini the Museum possesses a cotype 
presented by the Branieki Museum, Warsaw. 

The fur is rather coarser and shorter (155 mm. on back) than 
in the last species, but equally full and dose. 

The colour is darker and duller, approaching 44 day-colour.” The 
hands, feet, and tail pale. 

The dimensions are : — 

Head and body 153 mm. ; tail 102 ; hind foot 30. 

Skull : basilar length 34 ; zygomatic breadth 25 : alveolar length 
of upper molar series 8. 

Hob . Merv, Transcusp iu. 

Besides the darker duller colour, other differences from 2V. hvttoni 
are the smaller teeth and rather broader braincase, 

II. — (JUNOMYH. 

1907, Gunomys, Thomas, Anna. & Mag, Nat. Hint. xx. p, 203, 

Type species, Arvicola benyalensu , Gray and Hardwick© ( a* Nesakia 
bengalemis auotorum). 

Considering how widespread the genus is throughout India, it is 
even worse represented in the National Collection than Ne&okia . Col. 
A. E. Ward has sent specimens from the Jhelum Valley, Kashmir, 
and this Society specimens, obtained through the Bombay Govern- 
ment, from Pithoro in Sind. The Indus River may be accepted as 
the western boundary of the genus, and it is hemmed in on 
the north by the Himalayas. It ranges through Burma h into the 
Malay Peninsula, thus extending southwards practically to the 
Equator. 

The fur, as was to be expected, varies even more in this genus than 
in JNesokia ; the difference between the fine long silky fur of icardi 
from Kashmir and the coarse, short, harsh coat of varius from Pen- 
ang is about as great as could be imagined. 

The general colour-pattern is the same as in Nttokia; indeed, Q % 
wardt and N* grijfUhi are almost indistinguishable by mere colour, and 
a similar close likeness is found between the Nesokia and Gunomyg of 
Lower Sind. 

The tail is, on the average, £ the length of the head and body. 

The following is a key to the species of Qwtimy* so fat as I hate 
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been able to tabulate *them with the incomplete material at my 
disposal 

A. Length of upper molar series less than 7*5 mm. 
a. Larger, head and body more than 200 mm. 

Skull leugth 43 mm. (Lower Bengal.) ... (1) bengatenris, O. 6 H. 
5. Smaller, head and body less than 200 mm. 

Skull length 41 mm. 

d*. Upper molar series 7*2 mm. (Penang.) ... (2) varlUus, Thos. 

5 1 . Upper molarseries 6*6 mm. (Ceylon.) ... (8) gracilis , Nehr. 

B. Length of upper molar series more than 7*5 mm. 

a. Pur fine, silky, long (25 mm.) (Kashmir.) ... (4) wards, sp. n. 

5, Pur coarser, soft or harsh, short (13—16 mm.) 
d. Size large (head and body more than 200 
mm.). Pur coarse and harsh, 
a*. Colour mixed buff and black. Upper molar 
series 7*6 mm. (Penang.) ... H* m (6) tortus, Thos. 

5*. Colour brown. Upper molar series 8*3 mm. 

(Konkan.) *♦. ... (6) lordi, sp. n. 

5 1 . Sis© smaller (head and body less than 200 
mm.). 

a*. Fur coarse and harsh. Upper molar series 

8*3 mm. (Sind.) (7) sindicus, sp. n. 

6*. Fur finer, softer. Upper molar series 8 mm. 
or less, 

a*. Belly greyish white. (Carnatic and 
Dekhan) ... ... ... ... ... (8) hole, Gray. 

b*. Belly strongly tinged yellow. (Nopal,),.. (9) iaruyensiu, Horsf. 

(1) Gunomys bengalensis, Gray. 

1883. Arvicola brngalmris, Gray and Hardw., III. Ind. Zool. ii. pi, 21 , 

1854. Mu$ daccacnsh, Tytler, Ann, & Mag, Nat. Hist xiv. p. 173. 

1878* Mu$ (Nctokiu) blyihiamis t Anderson, JT, A. S, B. xlvit p, 227* 

1878. Mu$ (Ncsckia) batclayanus , Anderson, J, A. S. B. xhrii. p. a29. 

This is the species of Lower Bengal ; the type is not available, 
but I have seen specimens from Calcutta which may be confidently 
accepted as representing ii 

Fur harsh, sparse, and rather short (14-15 mm. on baok)« 
General colour above mottled buff and dark brown, the belly 
greyish* 

Blanford records the dimensions of an old male as follow* 
Head and body 205 mm, ; tail 160 ; hind foot 82‘5 (this must be 
meant for 87‘5) ; ear 20*8. 

5 
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Skull dimensions of an old male from Calcutta are 

Greatest length 43 ; bnsilar length 38*8 ; zygomatic breadth 25 ; 
brain-case breadth 16*3 ; interorbital breadth 3*7 : nasals 13*8 ; 
diastema 14 ; upper molar series 6*8. 

Hab. Lower Bengal. Nesohia blythianns of Anderson is almost 
certainly a synonym of bengalensis, and it seems most likely that his 
barclayanus from Ghazipur is the same. I have seen n spirit- 
specimen from Monimam, an adult female, which tallies with the 
above measurements ; it seems to approach varim in its colouring, 

(2) Gunomys varillus, Thomas. 

X907. Gunomys varillus , Thomas, Ann. & Mag. Nat. Hist. sx. p. 205. 

I quote from Thomas's original description : — 

“ 8ize very small. Fur coarse. General colour above about as in 
G. varms , or rather more huffy, but the mixture is finer, not so 
coarsely variegated. Under surface dull greyish. Hands and feet 
brown. 

“ Dimensions of the type (measured in the skin) : — 

“ Head and body 184 mm. ; tail 137 ; hind foot 36*5 ; ear 16. M 

Skull: greatest length 40*5 ; basilar length 35 ; zygomatic breadth 
23 ; brain-case, breadth 1(1*5 ; interorbital breadth 5*7 ; nasals 13 : 
diastema 13 ; upper molar series 7*2. 

Bab . The type locality is Penang, Malay Peninsula. 

(3) Gunomys gracilis, Nehring. 

1850. Mub dubius, Kelaart, J. Oeyl. As. 8oc. v. p. 217. (Preoccupied.) 

1902. Nesohia gracilis , Nehring, S.B. Ges. nat. Fr. Berl. p. 116. 

A small speoies with fine short fur (15 mm. on back). General 
colour dark brown above, whitish grey below. Hands and feet 
pale. 

Dimensions (as given by Nehring) : — 

Head and body 195 mm. ; tail 150 ; hind foot 81 ; ear 18. 

Skull : greatest length 4*1 ; basilar length 85*6 ; zygomatic 
breadth 24*8 ; brain-case breadth 16*8 ; interorbital breadth 6*8 ; 
nasals 11*7 ; diastema 12*1 ; upper molar series 6*6. 

Bab . Ceylon. 

(4) Gunomys wardi 9 sp. ,4$^ j , 

A Gunomys , superficially, closely resembling Mosokta yrifitki, 
but with a proportionally longer tail and dark feet 
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tBize about the same as Netokia indiea. Fur long (25 turn. on 
book), soft and silky. General colour above 4 mummy brown,’ indivi- 
dual hairs “ slate-grey ” basally for throe-fourths their length, then 
buff ; below whitish grey, individual hairs “ slate grey ” with white 
tips , chin white ; hands dark, the fingers white ; feet rather densely 
olothed with short hairs, dark umber-brown above, white on the sides. 
Dimensions of type (measured in the flesh): — 

Head and body 198 mm. : tail 155 : hind foot 37 ; ear 25*5. 

Skull : greatest length 45 (o.) , basilar length 39 (o.) : zygomatic 
breadth 26*5 ; diastema 13 ; length of upper molar series 8. 

Rah. Kashmir. (Type from Pandritton, 5,500'.) 

Type. Adult male. B. M. no. 8. 7. 0. 34. Original number 791. 
Collected 25th November, 1 000, by C. M. Crump, and presented to 
tile Natural History Museum by Col. A. K. W ard. 

Five specimens in all examined. The tail seems to average rather 
short for a Gunomys ; in the type it is fairly normal for the genus, 
but in other specimens it barely exceeds two-thirds the length of the 
head and body. The long, thick silkly ooat servos to distinguish it 
at a glance from any other Gunomys. I have much pleasure in 
naming t hi svery distinct species utter Col. Ward. 

(5) Gunomys rarius , Thos. 

1908 Gunomys variun, Thomas, Ann. & Mag. Nat. Hut. xx. p. 204. 
Thomas, in describing this species, says ; — “ Size decidedly larger 
than in G. hengaltnsis. Fur very coarse and harsh, though not to he 
oklled spiny. General colour above ooarsely mixed black and 
oreom-buff, without the brown tints of bengalensis. Under surface 
dull grizzled greyish. Hands and feet brown on the middle of the 
metapodiuls, whitish laterally and on the digits. * 

44 Dimensions of the type (measured in the flesh) : — 

“ Head and body 266 mm. : tail 197 ; hind foot 40 : ear 19.” 

Skull : greatest length 48; basilar length 43 ; zygomatic breadth 
26’7; bra'B-case breadth 18‘2; interorbital breadth 6*5; nasals 16 ; 
diastema 16 * 3 ; upper molar series 7*6. 

Etqbi The type locality is Penang, Malay Peninsula. 

(6) Gunomys lordi, sp. a. 

yifi Gunomys of the large-toothed koh group, of large size and 

short harsh fur. 
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Slice considerably larger than G. benyalensis. For sparse, harsh 
and rather short (15*17 mm* on the back). General colour above 
mingled buff and black (or very dark brown); individual hairs slaty 
brown with buff tips, with, however, large proportion of rather 
longer black hairs. Under surface dirty white, the hairs white to 
their bases* Hands and feet pale brown above, whitish on the sides. 

Dimensions of the type (measured in the flesh ) : — 

Head and body 243 mm.; tail 195 ; hind foot 44 ; ear 24. 

Skull: greatest length 48; basilar length 40; zygomatic 
breadth 28 ; brain-case breadth 18*5 ; intororbital breadth 7*3 ; 
nasals 15*5 ; diastema 15 ; upper molar series 8*3. 

Ilak Konkan Districts of Bombay. (Type from Kolaba Dist.) 

Type. Old male. B, M. No. 8. 9. 13. 1. Original number W. L. 193. 
Collected 8th July by the Bov. W. Lord and presented to the 
Natural History Museum by the Bombay Nat. Hist. Society. 

(7) Gummy s sindicus , sp. n. 

A Gvnomys of the kok group and closely resembling G . lordi, but 
smaller in size. 

Size as in G. benyalensis . Fur as in G. lordi, but slightly less 
harsh. General colour above paler than in lordi , the pale tips of 
individual hairs lighter and extending to nearly half their length ; 
below pale whitish grey, basal hall' of individual hairs very pale 
grey, the rest white. 

Skull much as in lordi, but smaller in all dimensions. Basal two- 
thirds of anterior margin anteorbital plate evenly concave. Teeth s 
incisors rather lighter than iu lordi , molars as in that species* 

Dimensions of type (measured in the flesh) : — 

Head and body 199 mm. ; tail 165 ; hind foot 33 ; ear 23. 

Skull : greatest 45 ; basilar length 39 ; zygomatic breadth 26 4 5 ; 
brain-case breadth 17 3 ; iuterorbital breadth 6 ; nasals 12*6 ; dias- 
tema 14*1 ; upper molar series 8*3. 

Bab. Lower Sind. (Type from Pithoro, Central Sind Desert.) 

Type . Old female. B. M. No. 8.9.13*7. Original number 
B. G. 53. Collected under instructions from the Bombay Govern- 
ment, and presented to the Natural History Museum by the Bombay 
Nat. Hist. Society. 

This species, though somewhat resembling Q, lordi, is easily 
separable on size. The dimensions of an exceptionally large male 
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of this species were recorded by the collector as follows Head and 
body 201 mm. : tail 173 ; hind foot 35 ; ear 24. 

(8) Gunomys kok , Gray. 

1837. Mu* hole , Gray, Mag. Nat. Hist. i. p. 585. 

1839. Mu* (Neotoma) provides, Elliot, Madr. Journ. L. A S. p. 210. 

The type of the speoies was taken by Elliot in the Carnatic, 
whence it extends northwards into the Bekhan. Specimens from 
Ahmednagar are apparently identical with those from Dharwar. 

Size rather smaller than hengalensi*. Fur rather soft and coat 
thioker but not longer as compared with bengalemu. General 
colour above nearly uniform brown : below whitish grey. 

Sir W. Elliot, records the dimensions of an old male as follows : — 

Head and body 175 mm. ; tail 163 : hind foot 35 ; ear 23. 

Skull : greatest length 41*5 ; basilar length 36 3 ; ssygomatic 
breadth 25 ; brain-case breadth 17 ; interorbital breadth 6*2 : 
nasals 12*3 ; diastema 13 ; upper molar series 8. These skull- 
measurements are taken from the cotype, which, though adult, is not 
old. The skull of an older male from Ahmednagar gives barely a 
millimetre more in greatest length. 

Bab. The type locality is Southern Mahratha Country. 

(9) Gunomys tarayensis, Horsf. 

1855. Mu* tarayemi ». Horsf, Ann, & Mag. Nat Hist xvi. p. 112. 

1855. Mns plurimammi #. Horsf, loc. cit. 

1855. Mu* morimgenti*, Horsf, loc. e it. 

The types of tarayensi * , plurimammis , and morungemt $ are all in 
the Museum Collection, and undoubtedly belong to one species. 
Cr. tarayensi * belongs to the small- toothed group, in which the 
oldest name is bengalensu . 

No dimensions are recorded, but, judging from si/«e of skull and 
length of hind foot, tarayensis is rather smaller than bengalensis . 

Fur rather harsh (not so harsh as in bmgalensis) but short 
(13-15 mm. on back)* General colour above brighter than ir 
bengalensis, below markedly suffused with yellow. 

No dimensions are recorded, but the dry hind foot is 35 mm. 

Skull : greatest length 41 ; basilar length 86 ; sygomatio breadth 
25 ; brain-case breadth 17; interorbital breadth 6*2; nasals 12; 
diastema 18 ; upper molar series 7*8. 

Sab, Nepal. 
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In all three specimens examined the yellow suffusion on the belly 
is well marked. 

III. Bandicota. 

1873. Bandicota . Gray, Ann. & Mag. Nat. Hist. xii. p. 418. 

Type species, Bandicota gigantea , Hardw. 

This genus, which contains the real “Bandicoots” (from Tel. 
“pstndi koku pig-rat, on account of the grunting note made by 
them when attacked), is unfortunately still worse represented in the 
Museum Collection than the other two — so meagrely, indeed, that I 
put forward the following as merely a tentative arrangement, pend- 
ing the receipt of more and better material. The most northerly 
locality from which, to my knowledge, the genus has been obtained 
is Delhi, Lc. sav 38° N. lat. South of that it. is represented 
throughout the Peninsula and Ceylon, it crosses into Burma, and ha? 
been taken in Java and Formosa. 

In most of the species the scattered long hairs present in JNesokia 
and Gunomys are so multiplied that they form a sort of “ mantle ” 
on the lower back and rump completely hiding the underfur. 
Usually the colour-pattern is a huffy grey, modified to a greater or 
less extent by the “ mantle ” of long hairs. 

The following key to the known species of Bandicota is the best 
I have been able to arrange from the material at *my disposal : — 

A. Size large : hind foot more than 60 mm. 

(Hurd war.) (1) gigantea, Hardw. 

B. Size medium : hind foot 54-56 mm. 

a. Tail proportionally longer ; colour of 
underfur brown ; skull stouter. (East 

Coast, Madras.) (2) malabarica , Shaw. 

?>. Tail proportionally shorter ; colour of 
underfur greyish white ; skull slimmer. 

(Java.) (3) $$Hfera, Horsf. 

C. Size small : hind foot 48-51 mm, 

a. Colour almost black. 

a *. Skull stouter, coarser. (Calcutta.) ... (4) illiotana, Anders. 

6*. Skull more delicately made. (East 

Coast, Madras.) (5) Mica , Beohst. 

b. Colour brown. (Nepal.) (6) mmorivaga, Hodgs. 

(1) Bandicota gigantea y Hardw. 

1804. Mu$ gigontcui, Hardwicke, Trans. Linn. Soc. vil. f ♦ 300. 
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Hardwicke (l,c.) professedly substituted “ giganteu*” for malabari- 
<uu, Bhaw, as a more suitable name, because be had found a large 
Bandicoot a long way from Malabar, This, of course, is inadmissible. 
Fortunately he at the same time published a description and figure, 
and these, with a type specimen collected by himself and now in the 
Natural History Museum Collection, prove quite conclusively that 
Hardwicke'a was a larger and quite distinct form from malaharieus . 

Fur rather harsh, 25 mm. long on the back : a large admixture of 
longer hairs, varying from 40 mm. on the sides to 100 mm. on the 
back, General colour above greyish-white, suffused with dark brown ; 
tinder surface greyish. Hairs of underfur pale 44 drab-grey ” with 
white tips, longer hairs 44 seal-brown.” Hands and feet wood-brown. 
Tail sparsely clothed with very short hairs, dark, very often, if not 
always, with a short white tip. 

Dimensions of an old male from Rajputana : — 

Head and body 360 mm. ; tail 300 ; hind foot 62*5 ; ear 15. 

Skull ; greatest length 69 ; basilar length 61*5 ; zygomatic breadth 
36*3; nasals 28 ; diastema 21 ; length of upper molar series 12. 

Hardwicke quotes for his type, an old female : — 

Heat! and body 331 mm. ; tail 325 : hind foot of type measured on 
the dry specimen is 60 mm. 

Habitat . — The type locality is Hurdwar. 

Hardwicke, confusing it as he did with the Malabar form, gave no 
definite habitat for yujantea. The Natural History Museum, besides 
Hardwicke’s specimens, which were probably from Hurdwar, has 
specimens from Rajpntana ami Delhi, which must, for the present at 
any rate, be allotted to this species. Whether it goes further north 
and how far south it ranges must remain doubtful until more material 
is available. 

(2) Bandmta malabartca , Shaw. 

1801. Mm malabaricm, Shaw, Gen. Zool., p. 54. 

1889. Mus (Nwtoma) giganteua, Elliot, M&dr. Jouru. L. & S. t p. 209. 

Shaw thought he was dealing with Pennant’s Perchal and 
Bandioate Rats, but, as his name shows, he had W est Coast specimens 
to deal with. I have no actual topotypes to guide me, but some 
specimens from Travanoore show a marked difference from those 1 
have identified as £. indica , especially in skull^characters. It is 
markedly larger. I quote with some hesitation the dimensions 
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recorded on a Travanoore specimen Head and body 300 mm. tail 
816 ; hind foot 55, The tail in malabarica seems to be constantly 
long in proportion to the head and body, but I can soaroely think 
that it is so to the extent claimed. 1 have only skulls (no skins; 
from the Carnatic, but these agree with malabarica . The skull 
much resembles that of elliotana m size, but is even broader and more 
coarsely made. 

The dimensions of the skull of an old female from Trevandrum 
District are : — 

Greatest length 60 mm. ; basilar length 54 ; zygomatic breadth 
33*5 ; nasals 24 ; diastema 21 ; upper molar series 10*5. 

Habitat . — Malabar Coast. 

So far as material is available for judging, the Ceylon form is not 
separable from malabarica. It seems to haven proportionally shorter 
tail, but the skulls of the two forms are olosely alike. 

(3) Band tool a set if era, Horsf. 

1824. Mu» Mttfer, Horaf. Zool. Res. Java. 

[. Mub . ioria, Hamilton, quoted by Horafleld ( l. o. ), but apparently 
never published.] 

A specimen quite recently received from Java shows that this 
species very closely resembles B. indica. Even the small amount 
of rufous tinge on the underfur of indica is absent in set if era* The 
skull is slightly larger and coarser in all details than that of indica , 
teeth are broader, bull® larger, &o. 

Dimensions of adult male (taken in the flesh) : — 

Head and body 290 mm. ; tail 245 ; hind foot 54 ; ear 81, 

Skull : greatest length 57 ; basilar length 50 ; zygomatic breadth 
32 ; nasals 21 ; diastema 18 ; upper molar series 10*G. 

Habit at .* — J ava. 

(4) Bandicota elliotana , Anders. 

1878. Mm ( Netokia ) elliotanug, Anders. J, A. S, B. xlvL p. 231* 

Anderson's type, if extant, is not available for examination. He 
probably mixed two forms, one from Calcutta, the other from 
Pumeah. The latter is probably identical with er closely related to 
B. nemorivaga ; the former, judging by a specimen recently received 
from the Indian Museum, is a good species. 

It is smaller than B* gigantea* It differs from all other forms of 
this group by the absence of the ** mantle ” of long hairs which 
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characterise# the B. gigantea group, in this rather resembling 
B • nemorivaga and its allies. The underfur is a greyish white tipped 
with bright buff* The skull is considerably smaller than in gigantea, 
with rather short nasals, very different, as Anderson points out, from 
the broad nasals of gigantea. 

Dimensions of the Indian Museum specimen mentioned above, 
taken in the flesh, are : — 

Head and body 275 mm. ; tail 235 ; hind foot 51 ; ear 21. 

Skull : greatest length 58 ; basilar length 51 : zygomatic breadth 
32 ; nasals 20\5 : diastema 18*5 ; upper molar series 10 4. 

Anderson included in his species sjieoimens from Purneah, Sibsagar 
and even the Khasi Hills, but the first one of which details are 
recorded was a Calcutta specimen, and must be accepted as the type, 

(5) Bandicota indica , Bechst. 

3600. Mu$ indicue, Bechst. Allgem. TJebers, vierfttss, Thiere, p. 713. 

1800. A/ut bandicota . Bechst. Allgem. Uebera. vierfliss. Thiere, p. 714. 

1801. Mum perchul, Shaw. Oen. Zoul. ii. p. 54. 

Thomas, in his paper on the Indian Murid® (P. Z. S. 1881, p. 
528), recognized that Pennant's u Perchal Rat ” and “ Bandioote 
ltat M were the same thing, and this view has been universally accept- 
ed sinoe. For these names Bechstoin in his edition of Pennant's 
book substituted the Latin ones indices and bandicota . By an over- 
sight Thomas wrote u bnnikota and tndieus” and in this has been 
followed by other writers ; but, as will be seen from the references 
quoted above, indica h the oldst name and must stand for the species. 

The type locality is Pondicherry. I unfortunately have been 
unable to examine any specimen from the east coast of Madras except 
an immature one from Nellore, but, allowing for age, I can find no 
great difference between it and two Nilgiri specimens. Accepting 
those m representing indtca, that species is slightly smaller than 
elliotana on the one side and matabarioa on the other. 

The underfar has no markedly coloured tip as is usual in this genus, 
the bfis&Uy whitish hairs merely becoming tinged with bnffy in 
their distal half ; the result is a general drab ooat overlaid on the 
back, and especially the rump, by a “ mantle ” of dark brown. 

The skull, though not much smaller than that of elliotana and 
malabariea in oyer all measurements, is strikingly more delioately 
formed in all details ; the bailee are distinctly smaller. 
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Dimension** of an old female from Ootacamund are : — 

Head and body 266 mm, ; tail 245 ; hind foot 51 ; ear 80, 

Skull : greatest length 57 ; basilar length 50 ; zygomatic breadth 
31 ‘5 ; nasals 21 # 3 ; diastema 18‘5 : upper molar series 10. 

Hah . Pondicherry, 

(6) Bandieota nemorivaga, Hodgs. 

1836, Mus ( Rattm ) nernorimgut, Hodgs, J, A. S. B. v. p. 234. 

1845. Mu* macropus, Hodgs, Ann. and Mag, Nat, Hist. xy. p. 268. 

Two cotypes of Hodgson’s nemerivagas and the type of his 
macropus are in the Museum Collection. 

Size about as in elliotana . 

The coat has the “ mantle ” of long hairs much less marked 
than in the larger forms (except elliotana). The general colour 
is a dull brown, the long hairs being merely a somewhat darker 
shade of the underfur amounting at most to. 

Dimensions as recorded by Hodgson are : — 

Head and body 300 mm. ; tail 240 ; hind foot 48 : ear 31. 

Skull : greatest length 59 ; basilar length 50 ; zygomatic breadth 
32 ; nasals 21 ; diastema 19 : upper molar series 10*5. 

Halt. The type locality is Nepal. 

The type of Mvs macropus shows it to have been a quite young 
animal and as it was taken in the same locality as nemoriv aga it is 
no doubt a young individual of that sjwcies. 

Specimens from Tonghoo in Burma and Taiwan in Formosa show 
only small differences, though apparently both are smaller than 
nemorivaga . In the absence of material to show whether any or 
all of these differences are constant, it would be unjustifiable to 
separate them. 

I cannot close this paper without calling the attention of members 
to the fact that there is in the National Collection not a single speci- 
men of Bandieota from the Bombay Presidency, and consequently 
Guzerath, the Dekhan, Konkan, and Carnatic have had to be left 
out in the above notes on the genus. 
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IMPORTANT ADDITIONS TO THE INDIAN AVIFAUNA. 

BY 

E. C. Stuart Baker, F.L.S., F.Z.S. 

The Chinese Crimson Horned Pheasant. 

Tragopan temminciL 

BUn ford.— Avifauna of British India, Vol. IV, p. 100. Catalogue Briimh 
Museum, Vol. XXII, p. 275. 

Two specimens of this magnificent pheasant which have been 
received by the Society from Capt, G. Elliot, of the 58th Rifles, are 
the first specimens obtained within British Indian limits. 

They were shot by Mr. W. Scott, Civil Officer of the Sadon Hill 
Tracts, on the Panseng Pass at a height of 9,000 feet, longitude 98, 
latitude about 25. In the letter forwarding the skins to Bombay the 
following interesting notes are given. 

Colours and soft parts . — 4 4 The bin! had twohorns, each about 1\ 
inch long of a light peacock blue colour and a pouch under his throat 
8£ to 4 inches long of the same colour mottled over with reddish 
yellow spots about J inch in diameter.” 

Call . — “ One single, high note, not unlike a cat's mew.” 

In the catalogue of the British Museum Ogilvio-Grant gives the 
range of this pheasant as u South-West and Central China ; ranging 
from the Mishmi Hills, through Sye-ehuen to South Shen-si and 
Hoo~pee.” Of the five skins in the possession of the Museum there is 
one of an adult male from the Mishmi Hills. The birds were shot, at 
the end of March and it is remarkable that at that date the horns and 
pouch should have been at their full colour and ai*e. I found that in 
its near relation, Tragopan Uythi, Blytlds Crimson Horned Pheasant, 
of the Naga Hills, the sise and colour of these parts did not fully 
develope until May or early June. Dr. li, Cnm reported in “ Stray 
Feathers 99 that he had obtained a specimen of Blyth’s Tragopan from 
the Dafla Hills ; these Hills adjoin the Mishmi Hills and it is practi- 
cally certain that Dr. Cran’s specimen must have belonged to the 
species now under notice. 

Temminok’s Tragopan appears to be extremely common on the 
Mishmi, Dafla and Abu Hills above 8,000 feet, and in the Mishmi Ex- 
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pedition of 1900 a great many were seen by the officers and men and 
some shot by the latter though I failed to obtain any skins. Jt 
approaches very close to British limits in Sadya, being found on 
the high ranges above, and only some 12 miles distant from, the 
border Police posts. 

Bewick’s Swan. 

Cygnus bewiekL 

Sul vadori— -Catalogue of British Museum, XXVII, p. 29 ; Stuart Baker, 
Journal, Bombay Natural History Society, XI, p. 14 ; Blanford, ibid. p. 500. 

When my articles on u Indian Ducks and their Allies 99 were com- 
menced in this Journal, it will be remembered that on the strength of 
Humes’ and Salvadori's identification of the head and feet of a swan 
in the British Museum this species was admitted by mo as one of our 
Indian avifauna. Further investigation by Blanford however showed 
that these parts hail undoubtedly belonged to a specimen of the 
Whooper Swan (Cygnus mu&knx) and Bewick's Swan had accordingly 
to he expunged from our list. 

It is therefore extremely satisfactory to be able to record that an 
undoubted specimen of Cygnus bewicki, Bewick’s Swan, has been shot 
by Mr. K. L. McCulloch of the Indian Police at Jacobabad in Sind* 

The skin has been very kindly forwarded to me for identification, 
and 1 have no hesitation in describing it as a very fine adult specimen 
of the above swan. The whole plumage is perfectly pure white, there 
being no trace of grey or rusty on either upper or lower plumage, and 
wo may therefore assume that the bird has reached its full dimensions 
and we can place full reliance on the measurements of bill and feet, the 
main determining factor in identification. 

The comparative measurements of this specimen of Bewick’s Swan 
is given with average measurements of the Whooper, Cygnus musicus, 
to show the difference— 

Wing. Tarsus. Bill from gape, Culmen. 

The Wboopor ... 25" to 26" 4*2" to 4*5" 4" to 4*2" 4*2" 

Bewick’s Swan ... 20*25" 3*76" 3*75" 3*8" 

The exact measurements of the tarsus of this skin of Bewick’s Swan 
are as follows : — 

Tarsus at front from centre of ankle joint to toe 3*95* at aide 3*75* 
and from behind to hallux S’O*. 
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In the normal bill of the Whooperthe black of the apical portion of 
Ihe upper mandible does not extend half way up, or not more than half 
way up, and also does not extend along the commissure to the gape. 
In the present specimen of lawieki the black extends in mottling well 
beyond the nostrils both above and below ; the edge of the forehead 
is black and the black of the commissure extends up to and round the 
gape, the whole of the lower mandible being black, an unusual feature 
even in hewicku 

In forwarding the skin to the Bombay Natural History Society 
Mr* McCulloch writes 44 shot by me here in Jacobabad on 2nd 
December 1907. This swan was by itself on a shallow piece of 
water in the oentre of a piece of jungle. It had been there some ten 
days before I shot it.” 



ON THE FLORA OF CUTCH. 

BY 

E. Blattbk, b.j. 

Pakt L 

The flora of Catch has received very little attention on the part, of 
botanical explorers. There is scarcely any other part in India that is 
so seldom mentioned in floristic works as Catch* Much less are we 
able to find any special publication on its vegetation. When Hooker 
and Thomson published their “ Flora Indica" in 1855, they gave us 
in the “Introductory Essay a valuable account of the physical and 
botanical features of the various parts of India, but regarding Outoh 
we road only the following remarks : “ The district of Kach, which 

is separated from Katiwar by the Gulf of Kach, a narrow arm of the 
sea, from Sindh by the most eastern branch of the Indus, and from 
Marwar by the Rann (a very singular saline and more or less marshy 
plain, in which the river Luni loses itself) 1ms a very similar climate 
to tlie peninsula of Gujarat, being like that traversed by a range of 
hills running from West to East, It may, therefore, (for our purpose*) 
with more propriety be considered a part of Gujarat, than to belong to 
Sindh, io which physically as well as politically it is more nearly 
related. The northern districts of both Kach and Katiwar, being 
screened from the raimbringing wind* l>y the hills, are extremely arid.”* 
Since the time when this was written, the countries surrounding 
( -ntch have been explored more minutely as regards their flora, and 
the physical and meteorological conditions prevailing in them are 
better known. This will enable us later on to decide the question 
whether Clutch ought to bo considered a part of the botanical 
province of Gujarat or of Sind. The last 50 years did not add 
much to our knowledge of the flora of Outch. Here we are 
>] leaking of the printed records only, for we are not so fortunate as to 
have access to the extensive herbaria of Europe which very likely 
contain specimens also of Outch. Of the former only one came under 
our notice, it is a list of the plants of Outch, prepared by Colonel 
0. T. Palin as a contribution to Vol. V, of the Bombay Gazetteer in 
1880, The circumstance that the habitat and flowering time is added 
to the names of many species make the catalogue a very valuable 

l . Hooker, J, D„ and Thomaon, T„ Flow Iadjca, Vol. p, 150. 
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one. It was just the fact, on the one hand, that the flora of dutch is 
very incompletely known and, on the other, that dutch occupies an 
almost isolated position, that induced me in December last, to pay a 
visit to that out-of-the-way country. If 1 am now able to udd some- 
thing to our previous knowledge of the Botany of (hitch, it is greatly 
due to the untiring efforts of my companion, the Rev. H. Sierp, s.j., 
Professor of Chemistry, who, with valuable suggestions and practical 
aid, was a great help to me throughout the whole journey. 

As the physical aspects and meteorological conditions of u country 
determine the special character and development of its vegetation, it 
is advisable to give first a short sketch of the territory of dutch. 
I consider this less superfluous because comparatively very few are 
personally acquainted with dutch, and if others try to form an idea as 
to its physical configuration, I am afraid, the picture they draw of 
< latch will not be accurate?, not to say incorrect, if 1 am allowed to 
draw a conclusion from my own experiences. 

The Province of dutch extends from 20° 4V to 24° N. Lat., and 
08° 26' to 71° 10* E. Long., being crossed by the parallel of the 
tropic of cancer about 14 miles north of the capital, Bhuj. On the 
north, east, and south-east it is bounded by the Rann ; on the south by 
the Gulf of dutch, on the west by the Arabian Sea, and on the north- 
west by the eastern branch of the Indus. Its extreme length from 
east to west is 160 miles and its extreme breadth 70 from north to 
south, while in one place it is only 65 miles wide. It contains about 
6,500 square miles, exclusive of the Grand Rann, which, including the 
islands with the portion bounded by the Gujarat Ooast in the east and 
south-east covers an area of 10,000 square miles. Perhaps the most 
striking feature to the visitor of dutch is the sterility of the country. 
Bandy plains and naked rocky hills present a strong contrast to the 
more fertile parts of India. The barrenness is increased by the scarcity 
of trees and general absence of anything that can be called jungle. 
“ From the sea on the south and west, and from the Iiann on the 
' north and east, the ooast of dutch is in some places very slightly 
raised and fringed with mangrove swamps. In other parts it rises 
in rows of sand hills, or as in the north-west, in broken rooky cliffs. 
Inland, especially on the south and east, are broad plains, some deep 
soiled and well tilled, others bare and furrowed with water-courses. 
Beyond these plains rise the central lands of the province, in places 
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relieved by bright coloured rocks and patches of tillage, but over 
most of the area brown waving uplands deep in loose sand, broken 
by naked peaks, and bordered by bare ridges of low dnst-ooloured 
hills/’ 1 Yet parts of the country are far from being unpioturesque* 
Though none of the elevations of Cutch are very great, being 
generally under 1,500 feet above the sea, its hills form one of 
the chief natural features of the Province. Three distinct ranges 
of hills are traceable in Cutch proper having an easterly and 
westerly direction. The most northern range overlooks the Bann 
from near Lukput to a point about 28 miles eastward of Bhuj. 
It forms an irregular chain, and, for the greater part, presents 
to the north a perpendicular cliff, and to the south an inclined 
plain. The next, called the Charwar range, passes transversely 
through the centre of the Province, and is connected with the 
former, at its north-western extremity, by a cluster of hills. It is 
made up, partly of sandstone, and partly of a series of strata of slate 
day, limestone, slate, and slaty limestone. The third, or southern 
range, called the Dora hills, has the same general direction as the 
other two, but is of smaller extent and consists entirely of volcanic 
materials. A number of isolated volcanic hills are also scattered over 
the plain, as well as in other parts of the Province, particularly on the 
borders of the Uann, where is situated the hill Dhinodhar, the highest 
in Cutch (1,078 feet). The Vugad kills in the eastern part of the dis- 
trict, are a broad group stretching east and west. They have many 
separate peaks, the principal of which is the Vittroe. A disconnected 
chain traverses the Bann islands of Pachnm, Kurroer, Bela, and Chorar 
from west to east. The most lofty summit occurs at Pacbam Peer, 
rising 1,437 feet above the Bann. The varied and vivid colouring of 
the rocks add a peculiar charm to the aspect of the country. The three 
primary colours with many varieties of their compounds are represent- 
ed by the rooks as well as their atmospheric debris. 14 Owing to the 
oxides of iron, red and yellow prevail ; but in some places these are 
mixed with pale lavender, blue and purple tints, and Contrasted with 
intense black or the purest white ; and when any vegetation adds some 
green, the brilliancy of the effect becomes very striking. As a role, 
the country has warm sienna tints, with red, purple or black rocks 
nearly always close at hand ; while the grey, purple or orange hills 


* Bombay Quettacr, Vol v,# p, 8. 




ON THE FLORA OF OUTCH * 


759 

are often varied by patches of white strongly relieved against the ad- 
jacent sombre colour of some mass of intrusive or overlying trap.” 1 

There are no rivers that have water enough to flow throughout the 
year. The river courses are merely channels for conveying the 
periodical floods from the central uplands to the sea and Rann respect- 
ively. The Khari, which rises in the Ohorad hills, about eight miles 
south-west of Bhu j, has a course of about 30 miles. Flowing past Bhuj 
and winding its way between steep banks in places 110 feet high, it 
keeps north and loses itself in the Rann* The largest rivers that have 
a southern direction are the Madh and the Tera, They flow for about 
30 miles across the Abdasa plain and fall together into the Gulf of 
Catch. Owing to the fact that almost all the rocks are impregnated 
with salts, the water of the ( >utck streams is unfit to drink, and during 
the hot season is too salt even for cattle. This circumstance has to do 
a great deal with the character of the present flora. WateY is usually 
found at no great depth from the surface. Many wells being 15 to 
45 feet deep yield sufficient supplies. The ponds, which arc not un- 
common, are mostly small and usually run dry in six months. 2 

As to the climate of (Jutch wo have to rely almost entirely on 
general and innufficient data scattered here and there in various 
descriptions of that Province 3 . Being situated along the north parallel 
of the tropic of (lancer, (Jutch is very little subjected to the rain — 
bringing influence of the south-west monsoon. Though heavy 
monsoon rains are experienced on the western shores and side of 
India far to the north of Ahmedabad, they seem to negleot ilie 
southern parts of Sind and Kaitiawar, The years preceding lg fiH 

* Memoirs of the Geological Survey of India, voL IX., p. 14* 

* For farther information regarding the physical geography of catch, we refer to— 

MaaMurdo, J.— An account of the province of Kutob and of the countries lying between 

Gaserat and the Indus In « Transactions of the Literary Society of Bombay, Vol. TT," 
1SI0. 

Grant, 0. W.— Memoirs to illustrate a geological map of Xntch in “Geological Papers on 
Western India " by Carter, 11*7. 

BaOcee# S* If.— Memoir on the Kutch State, 1854. 

Beoordsof the Geological Sarny of India, Vol. H, parts 2 and 8, 1869. 

Wynne, A. B*— Memoir on the Geology of Catch in “Memoirs of the Geological Survey of 
India,- Vol IX, 1872. 

« of. Bathes, S. X, 1. c. 

Bailees, & S.— Brief notes relative to the Entch State, 1854. 

Baras#, J— General remarks on the medical topography of Bhooj, 1828* 

Wynns, A. B„ l c. 

Bombay Gamtteer, Vol V. 

7 
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show an average annual rainfall of 14*30 inches at Bhuj, the maxi- 
mum registered being 34*88 inches in 1862, and the minimum 1*10 
in 1848. The ruin generally reaches Dutch from directions opposite 
to that of the prevailing winds, in the form of squalls from the north- 
north-west round by north and east, to south, The south-west 
monsoon winds are very strong from June to October } the weather 
being seldom calm. In the cold months harsh east and north winds 
prevail, succeeded by strong south-westerly gales and steady winds, 
the air being frequently loaded with dust. The months of April and 
May are very hot inland, while along the coast the climate is delight- 
ful, from the absence of the burning winds and dust storms that 
prevail elsewhere (hiring those months. In dune the hot winds 
generally cease ; the atmosphere becomes cloudy ; and occasionally 
the rains, which commence very irregularly, are preceded by 
excessive sultriness. During the rains the climate is usually 
most agreeable ; cloudy and cool, with a cool breeze night and day. 
The cold weather sets in later in (hitch than in Gujarat. The sun 
during the first half of November is oppressively hot ; December is 
cold ; and January colder. In this month ice is occasionally produced. 
In March, again, the sun begins to strike hot. 

Through the kindness of Dr. P. J. Figueredo, who is in charge of 
the meteorological station at Bhuj, I am able to give a few tables 
regarding the rainfall and temperature in that place. We can only 
regret that similar observations are not made in other places of the 
province, as it is very probable that distinct differences exist in the 
plains north and south of the hill ranges. The differences will, how- 
ever, not be very great, and the subjoined data are likely to give a 
fair idea of the olimafce of the whole of Outoh, 

Bhuj Rainfall, 1904-1907, at N. Lat. 28°15', and E. Long. 
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Bhuj Thermometer Headings in 1904, showing the Mean Monthly 
Maxima and Minima with Mean Daily Range. 
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Of the two factors, rain and temperature, the latter seems to exercise 
very little modifying influence upon the seasons in the vegetative 
and sexual life of the plants. It is mainly the water that awakens 
the slumbering seeds from their dry and apparently lifeless grave ; 
and if the country is barren and devoid of forests and jungle, we shall 
find the cause of it in the want of rain. This becomes evident from 
the fact that, when even a little rain falls, grasses and herbs quickly 
spring up, and that plains and hills rapidly change colour, especially 
in the trappean area. If cloudy weather follows, sufficient pasture is 
obtained for the herds upon which the inhabitants mainly depend for 
their subsistence. On the other hand, in ordinary dry seasons the plains 
resemble deserts. Heavy sand is drifted over them by the wind often 
into forms imitating the dunes of sea coasts, and the country seems 
to afford nourishment to little l>esides numbers of prickly Euphorbias. 
In oaseB where the rains are so partial that large traots receive but a 
few scanty showers for several years in succession, the country be- 
comes all hut uninhabited, the people with their flocks being forced 
to look out for subsistenoe on the irrigated lands of Bind or elsewhere. 

The soil of Catoh is, generally speaking, a light olay, covered with 
a coarse sand from one to four and six inches deep. Six or eight feet 
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below the surfaoe, in many places is found a clay of perfectly white 
colour like lime, and in others we meet with a strong tough yellow clay 
mixed with small stones. In the former water is said to be found most, 
abundant, but not of the best quality; and in the latter, water of an 
excellent quality is generally got by penetrating through a thin bed 
of rock lying beneath it. In some of the plains near the hills exoellont 
water is found by cutting through a sandstone which often lies within 
four feet of the surlaoe ; and in other plains wells have been sunk 
sixty or seventy foot deep without meeting with either water or stone 
of any kind. In Vagad the soil is more loamy than in any other pari 
of Outch : and in many instances under the hills throughout the 
proviuce we meet with a rich soil thickly covered with a coarse kind 
of gravel, which seems in some way or other to aid vegetation. Ex- 
tensive salt wastes, which are not uncommon, are frequently encrusted 
with a saline covering, and yield no vegetation. 

The following list contains the indigenous plants as well as those 
commonly cultivated. No mention is made of the numerous species 
introduced into the splendid gardens of H. H. the Kao of Outch and 
of the Political Agent residing in Bhuj. The geographical distribu- 
tion 1 has been added to each species in order to facilitate the forma- 
tion of a general idea as to the origin and composition of the flora 
and its present relations to the vegetation of the neighbouring 
countries. 

In this place I should like to express my since rest thanks to H. li- 
the Kao of Outch, to Ool. Abud, the Political Agent, to the Dewan 
Sahob, Mr. Ohunilal Sarabhai, and to Mr. B, H. Kotwal, the Com- 
missioner of Police, for the kind assistance they gave m throughout 
our stay in Outch. 

1. MagnoUacea — 

(1) Miohelia ohampaca, L.-— Cultivated ; flowers : Apr .-Sept.— Java. 

2. Atwnaoec n — 

(2) Polyalthia longifolia, Benth and Hook. — Not indigenous; flower* 

Apr.-May— Ceylon. 

(3) Anona squamosa, L.~~ Cultivated.— West Indies. 

(4) Anona reticulata, L,~~Cultivated. — West Indies. 

3. Menitpermaoea — 

(5) Tinospora cordifolia, Miers— dConfcan, Deccan, S. M. Country. 

1 The respective notes have been gathered from the more recent florist! c works on Indian 
plants, especially Thu Cooke and J, D, Booker, 
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(6) Ooooulus villosus, DO. — Not common ; flower* : Dec. — Gujarat, 

Decoin. Konkan. 

(7) Cocoulu* lereba, DC. — Rare ; flower* : Nov.-Dee. — Sind, Gujarat — 

Afghanistan, Arabia, Africa. 

(8) Stephania he man difolia, Walp. — Rare — Deccan, Konkan, Kanara — 

Malaya, Tropical Africa and Australia. 

4. Nymphaaoew — 

(9) Nymph sea lotus, L. — Very rare ; cultivated in the Bombay Presi- 

dency — Africa, Hungary, Java, Philippines. 

(10) Nymphesa stellata, Willd.— Rare ; cultivated in the Bombay Pre- 

sidency — Africa. 

5. Fumari(tce(r,— 

(11) Fum&ria parriflora, Lam.— In cultivated field*; flower*: Dec.-Jan. — 

Sind, Deccan, 
fi. Cruoiftrm — 

(12) Faraetia jacqueraontii, Hook. f. and Thoms. — Pretty common ; 

flowers : Dec.— Sind, N. India — Afghanistan, Beluchistan. 

(18) Moricandin tortuosa. Hook. f. and Thom*. — Hare; flowers: Dec. — 
Sind. 

7. Capparidacw — 

(14) Cleome monophylla, L.— Rare ; flowers : Nov.- Deo. — Gujarat, Deccan, 

S. M. Country — Tropical Africa. 

(15) Cleome papillose., Steud. — Flower*: August-Dec. — Sind — Arabia, 

Abyssinia, Nubia, Kordofan. 

(16) Cleome atooksiana, Boi*s. — Flowers : Oct.-Nov. — Sind — Beluchistan. 

(17) Cleome braobycarpa, VahL— Flowers : Nov.-May. — Sind. — Arabia,N. 

Africa. 

(18) Gynandropsis pentaphylla, DC.— Common in waste places ; flowers : 

June-Sept.— Gujarat, Deccan, S. M. Country. 

(19) Maorua ovalif olia. Cam boss. — Rare, in hedges; flowers: Nov.- March. — 

Gujarat, Deccan, Konkan, S. M. Country. 

(20) Oadaba indica, Lam.— Bare, in hedges ; flowers : Nov.-Marob— 

Gujarat, Deccan, Konkan, 8. M. Country. 

<81 ) Capparis spinosa, L.— Not common ; flower*: Dec. -March, — Sind, 
Deccan, Konkan— N. Africa, Mediterranean region of Europe, 
Australia. 

(22) Capparis spinosa, L., var. galoata, Hook., t and Thoms.— Sind.— 

Arabia, E, Africa. 

(23) Qapparis aphylla, Roth.-— Very oommon ; flower*: Feb,- March 

Sind, Gujarat, Deccan— Arabia, N. Tropical Africa, Egypt. 

(24) Capparis sepiaria, L.— Rare ; flowers : Feb.-March.— Deccan, 

Kanara. 

(26) Capparis hcrmda, L. f. — Not common ; flowers : Nov .-Apr. — Sind, 
Deccan, Konkan, S. M. Country. 
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8 . Rtwlacw — 

(26) Reseda pruinosa, Delilo.— Rare. — Flowers : March.— Bind. 

(27) Reseda aucheri, Boisa. — Rare.— Sind. 

9. Violacem — 

(28) Viola stockaii, Boias.— Flowers : July- August. —Bind, Gujarat— 

Beluchistan, Afghanistan. 

10. Polygalaceat— 

(29) Polygala erioptera, DC.— Ou dry cultivated ground.— Sind, Gujarat, 

Deccan, Konkan — Tropical Asia and Africa. 

(BO) Polygula elongata, Klein.— On sandy cultivated ground ; flowers : 
Aug.-Dee. — Konkan, Kauara, S. M. Country. 

(31) Polygala irregularis, Boiss.— On sandy tilled soil ; flowers : Dec.— 

Sind, Gujarat — Belucbistan, Arabia, Kordofan. 

1 1 . Caryophyllacea : — 

(32) Polycarpoja corymlnma, Lam.— On sandy ground ; flowers : Nov.- 

Feb.— Sind, Deccan. Konkan, S. M. Country — Tropical Asia, 
Afnca, America, Australia. 

(33) Polycarpftja spicata, Wight. — On sandy soil; flowers: No\.-BVh.— 

Sind, Gujarat — Arabia, Abyssinia, Egypt. 

12. Portulacacea ?— 

(34) Portulaca oleraoea, L.— A pretty common weed ; flower 8 : Sept. -.Jan, 

— Throughout the Presidency. 

(35) Portulaca quadrifida, L.— Common ; flowers : Sept,.*Jan— Sind, 

Deccan, S. M. Country. 

(36; Portulaca tuberosa. Roxb.— On sandy soil, less common than the 
foregoing species ; flowers : Aug.-Sept.— Sind. 

13. Tamaricacsm — 

(37; Tamarix dioica, Roxb.— In river beds; flowers: Nov.-Dee.— 

Throughout the Presidency— Afghanistan, Assam, Borneo. 

(38) Tamarix ericoides, RottL— Rarer than T dioica; flower* ; Nov.- 

Jan.— Sind, Gujarat, Deccan, Konkan, Kanara. 

14. Elaiinacew — 

(39) Bergia odorata, Edgew.— Flowers : Oct.* Dec. —Sind, Gujarat. 

15. Malvaem — 

(40) Althisa ludwigii, L.— Bind, Decoan— W. Asia, Mediterranean region, 

8, Africa. 

(41) Malva parviflora, L. -About human habitations ; flowers : Dec,* 

Feb.— Sind, Deccan -W. Asia, N. Africa, Europe. 

(42) Sida veronioifolia, Lam.— Very common on sandy soil ; flowers : 

Oct.-Dec. Sind, Gujarat, Konkan, S. M. Country. — Tropical 
and subtropical regions of the world* 

(43) Sida spinosa, L.-Flow*ro : Oct-Deo, -Sind, Gujarat, Deccan, Kon- 

kan— Tropical and subtropical regions of the world. 
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(44) Sid* rhombifolia, var. retusa, Masters.— Very common ; flower* : 

Oot'»Jan. — Gujarat, Deccan, Konkan, 8. M. Country. 

(45) Abutilon indicum, Sweet. — Very common ; flowers: OctvJan.— 

Sind, Deccan, Konkan, 8, M. Country. 

(46) Abutilon muticum, Sweet.— Common : flowers: Sept.* Jan, — Through- 

out the Presidency. 

(47) Abutilon graveolens, W. & A.— Not common ; flower# : Nov.- 

Jan.— Sind — Prom tropical Africa to Queensland. 

(46) Malaohra capita ta, L, — Flower# : Sept. -Dec, — Naturalized in many 
places in India. 

(49) Urena sinuata. L. — Flowers ; Oct.-Dec.— Gujarat, Deccan, S. M. 

Country — All tropical regions. 

(50) Pavonia glechoraifoli a, Garcke. — In sheltered places, under hedges 

and bushes ; flowers : Sept.-Oct. — Sind, Gujarat — Arabia, Tro- 
pical Africa. 

(51) Pavonia zeylanicn, Cav.— Common ; flowers : Sept.. Jan. — Sind, Guja- 

rat. Deccan — Tropical Africa, Mauritius, Ceylon. 

(52) Pavonia odorata, Willd. — Common; flowers : Sept.* Jan. — Konkan, 

S. M. Country — Tropical Africa, Ceylon. 

(53) Hibiscus trionum, L.-— Flowers; Sept.-Jan. — Sind. Deccan, Konkan — 

Southern Europe, Tropics of the Old World. 

(54) Hibiscus micranthus, L. -Gommou : flowers : Oct.-Nov.— Sind, Guja- 

rat, Deccan, Konkan, 8. M. Country — Tropical Africa, Ceylon. 

(55) Hibiscus intermedius, A. Rich. — Common ; flowers : Aug. -Oct. — 

Sind, Gujarat — Arabia, Tropical Africa. 

(56) Hibiscus solaudra, L’H^r.— Flowers : Oct.- Dec. —Gujarat, Konkan, 

S. M. Country. — Asia, tropical Africa. 

(57) Hibiscus csesius, Garcke. — Flowers : Got.- Nov.— Deccan — Afghanis- 

tan, N. Australia, S. Africa. 

(58) Hibiscus punetatns, Date.— Flowers : Sept.- Jan. 

(59) Hibiscus esculent us, L. — Cultivated. 

(60) Thespesia populnea. Poland.— Not wild; flowers ; Nov.-Jan. 

(61) Goasypiura stocks*!, Mast.— Flowers : Dec .-Jan. — Sind, 

(62) Gossypiun^ herbaoeum, L. var. 

(63) Gossypium arboreum, L. 

16. Sterculkwtai— 

(64) Melhania tomcnfcoaa, Stocks.— Gujarat^ Sind. 

(64a.) Waltheria inclica. L. — Not common ; flowers: Sept.-Oct. — 
Deccan, B. ML Country*— Warmer regions o f the world. 

17. Tiliac sav— 

(65) Growia populifolia, Vahl.— Common ; flowers : Sept.-Nov.— Sind, 

8. M. Country — Baluchistan, Afghanistan, S. Persia, Arabia, 
Tropical Africa, Mauritius, Ceylon. 

(66) Growia villosa, Willd.— Common— Sind, Gujarat, Deccan, Konkan, 
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(67) Triunifetta rhomboidea, Jaoquin.— Common ; flowers; Sept, -Jan.— 

Deocan, Konkan, S. M. Country, Kanara — China, Malaya, Tropi* 
cal Afrioa. 

(68) Triumfetta rotundifolia, Lam. — Common ; flowers ; Aug.-Sept.— 

Gujarat, Deccan, Konk&n. 

(69) Oorchorns olitorius, L. —Common ; flower* : Sept.— -Sind, Gujarat 

Deccan, Konkan, S. M. Country— All tropical regions. 

(70) OorchoruB antiohoruB, Raensoh. — Common ; flower* : Sept.-Nov.— 

Sind, Gujarat, Deccan — Afghanistan, Arabia, Tropical Afrioa, 
Cape de Verde Islands. 

(71) Corchorue acutangulus, Lam. — Flowers : Sept.-Oct. — Sind. Gujarat, 

Konkan— Ceylon. 

18 . Malpigkiacea * — 

(72) Hiptage madablota, Gwrtn. 1 —Deccan, Konkan, Kanara—' Ceylon, 

Java, China. 

19. Zygvphyllacm # — 

(73) Tribulus torrestris, L.— Common ; Howors ; Aug.-Oot. — Sind, Guja- 

rat, Deccan, S. M. Country. 

(74) Tribulus alatus, Defile. — Flowers : Oct.-Doc. — Sind — Arabia, N. 

Africa. 

(75) Seetstenia orientalis, Dene. — Sind — Arabia, Africa. 

(76) Peganum harmala, L. -Flowers : Nov.-Dee. — Sind, Deccan, Kon- 

kan — Soongaria, Arabia, N. Africa, Hungary, Spain. 

(77) Zygophyllum simplex, L.— Flo wore : Nov .-J an. — Sind — Arabia, 

Western Asia, Tropical Africa. 

(78) Fagonia erotica. L. — Very common ; flowers; Oot. -Jan. —Sind, 

Deccan. 

20. Geraniacm. — 

(79) Monscmia sonegalensis, Guill. —Pretty common ; flower** : Aug.- 

Oct. — Sind, Gujarat, Deccan —Baluchistan , Arabia, Senegambia. 

(80) Oxalic corniculata, L.— Flowers : Oct.-June — Conmopolitan. 

21. Rutacua — 

(81) Murraya kocnigii, Spreng.— In gardens — Deccan, Konkan, Kanara, 

8. M. Country — Ceylon. 

(82) Citruf* medioa, L., var. medica, Citron*— In gardens. 

(83) „ L., var. limetta, Sweet Lime— In gardens, 

(84) „ „ L., var. ocida, Sour lime. — In gardens. 

(85) Citrus auranbium, L. — Orange. In gardens. 

(86) Citrus decumana, Murr.— Pammelo. In gardens. 

(87) Feronia elephantum, Corr. — In gardens— Java, Ceylon. 

22. Simarubacece — 

(88) Balanites roxbnrghii, Planch. — Common ; flowers : March -May— 

Gnjarat, Deccan, Konkan, S. M. Country — Drier parts of India. 


1, I have not aeon this plant ; I give it on tho authority of Murrey* 
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23. Bvnwraom , — 

(89) Commiphora mukul, Engl. — Pretty common on rooky ground ; 

flowers : Deo.- April.— Sind, Deccan, Rajputana, Arabia, Baluchis- 
tan. 

24. Mdiaorm . — 

(90) Melia asedar&oh, L. — In gardens— Persia, China. 

(9t) Azadiraohta indica, A. Juss. — In gardens. 

25. Cdmtracm . — 

(92) Gymnosporia montana, Benth. — On rocky ground, not common ; 

flowers: Oct.-Nov, —Sind, Gujarat, Deccan, Konkan. Kanara — 
Central, South-western and North -waste rn parts of India, Af- 
ghanistan, Central Africa. Malaya, Australia. 

2t». Rkamnaccas , — 

(93) Eisyphos jujuba, Lamk. — Very common ; flowers : Sept.-Oot. — 

Throughout India.— Afghanistan, Ceylon, China, Australia, 
Africa. 

(94) Zizyphus rotundifolia, Lamk. — Not common ; flowers : Sept.-Oot. — 

Gujarat, S. M. Country, Punjab, Western Peninsula, Persia. 

(95) lEiryphus cenoplia. Mill. — Not common ; flowers : Sept.-Oot. — Deccan 

Konkan, Kanara, 8. M. Country— Hotter parts of India, Tropical 
Asia, Australia. 

27. FilaosttJ.— 

(96) Vitis trifolia, L.— Not common ; flowers : Aug, — Deccan, Konkan, 

Kanara, 8. M. Country— throughout India, Ceylon, Malacca. 

28 . Sapindatcr,'— 

(97^ Bapindus laurifolius, Vahl. — Cultivated ; flowers : Oct.-Dec. — Indi* 
genous in N. Kanara. 

29. Anacardiactm. 

(98) Rhus raysorenais, Heyne. — Not common, on stony dry slopes ; 

flowers: June- July — Sind, Deccan, 8. M, Country — Throughout 
India. 

(99) Mangifera indies, L,-~ Cultivated ; flowers : Jan.- March. 

30. Maringww*.— 

(100) Moringa pierygosperraa, G»rtn.— Cultivated, near villages in tilled 

soil — Indigenous on the W. Himalaya and in Oudh. 

31. Leffuminosm . — 

(101) Crotalaria burhia, Ham,— Common in sandy places ; flowers : Dec. 

Feb.— Sind, Gujarat— N. W. India, Afghanistan, Beluchistan. 

(102) Crotalaria refcusa. L. — Common ; flowers : Sep.- J an. — Deccan , Kon- 

kan, S, M. Country— Throughout India, Ceylon, China, Malaya, 
N. Australia, Tropical Africa. 

(103) Crofcal jariaunoea, L. — Common ; flowers : Aug.- Jan.— Malay Islands, 

Australia. 


8 



768 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY , Vol XV III. 

(104) Crotalaria medicaginoa, Lam., var. neglecta, Baker. — Sind, Gujarat, 

Konkan — Tropical India, Ceylon, Malaya, Afghanistan, China. 
Australia. 

(105) Crotalaria notonii, W. and A. — On sandy soil — Gujarat, Nilghiri 

and Pulney Hills. 

(106) Melilotus indica, All.— Sind, Deccan — Tropical India. Europe ; 

S. Persia, Afghanistan. 

(107) Mcdicago sativa, L. — Cultivated, 

(108) Lotus garciiii, DC. — Flowers : Nov.-Dee. — Sind, Gujarat — Persia, 

Nubia. 

(100) Indigofera linifolia, Retz, — Common ; flowors : Aug.-Dee. — Deccan, 
Konkan, S. M. Country — Throughout India, Ceylon, Afghani- 
stan, Abyssinia, N. Australia. 

(110) Indigofera ennettphylla, L. — Common ; flowers *. Aug.- Dec. — Gujarat, 

Deccan, Konkan, S. M. Country — Plains of India, Ceylon, 
Angola, Malay Islands, N. Australia. 

(111) Indigofera anabaptista, Stoiid.— Flowers : Aug.-Nov. — Sind — Punjab, 

Afghanistan, Arabia. 

(112) Indigofera paucifolia, Delile. — Common; flowers : All the year— 

Gujarat, Sind — Plains of India, Ceylon, Reluchistan, Arabia, 
Java, Tropical Africa. 

(118) Indigofera trifoliata, L.— -Not common; flowers: Sept.-Nov. — 
Gujarat, Deccan, S. M. Country, Konkan — Throughout India, 
Ceylon, Java, China, Philippines, N. Australia. 

(114) Indigofera articulata, Gouan. — Flowers : Nov.-Dee. — Sind, Dec- 

can — Arabia, Egypt, Abyssinia. 

(115) Indigofera tenuifolia, Rottl. — Flowers : Oct.-Nov.*— Sind, Gujarat, 

S, M. Country, Konkan — Western Peninsula, Ceylon. 

(116) Indigofera parviflora, Heyne. — Rare; Flowers : Nov.-Doc, -Kon- 

kan, S. M. Country — Westorn Peninsula, Carnatic, Arabia, 
Tropical Africa, N. Australia. 

(117) Indigofera tinctoria, L. — Not common ; flowers : Sept.- Dec. 

(118) Indigofera hirsuta, L. — Not common ; flowers : Sept.- Dec, —Konkan, 

S, M. Country — Plains of India — Ceylon, Tropical Africa and 
America, Java, Philippines, N. Australia. 

(119) Tephrosia tenuis, Wall, — Flowers: Sept.-Nov.— Sind, Deccan, 

Konkan, S, M. Country— Punjab, Burma, Laccadives. 

(120) Tephrosia purpurea, Pers.— In sandy places ; flowers : Sept, -Dec.— 

Gujarat, Deccan, Konkan, S. M. Country. 

(121) Tephrosia villosa, Pers.— var. incana, Baker ; Common in sandy 

places ; flowers : Sept.- Dec.— Gujarat, S. M. Country. 

(122j Tephrosia sentiooaa, Pers. — In sandy places; flowers: Sept.- Deo,— 
Deccan, Konkan, Western Peninsula — Burma, Ceylon. 

(128) Sesbania segyptiaca, Poir. var, bioolor, W. and A.— Flowers: 
Sept,- Dec, 
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(124) Sesbania aculeata, Poir. — Very common ; flowers : Aug.-Oct. — Kon- 
kan, Deccan — Tropics of the Old World, 

(126) Taverniera nummularia, DC.— Flowers : Dec.— Sind, Gujarat* Deccan 
— Punjab, Afghanistan. 

(126) Alhagi camolorum. Fisch. —Not common : flowers : March. — -Bind, 

Gujarat, 8. M. Country, N. and N.-W. Provinces -Beluchistan, 
Egypt, Arabia. 

(127) Zomia diphylla, Pers. — Very common ; flowers: Aug. Oct.— Deccan, 

8. M. Country. 

(126) Alysicarpus vaginalis, DC. flowers : Oct,-Nov. — Gujarat, Deccan, 
Konkan, throughout India —Ceylon, Afghanistan, Tropics of the 
Old World. 

(129) Alysicarpns longifolius, W. and A.— flowers : Sept. — Gujarat, Deccan, 

Konkan, Plains of India. 

(130) Alysicarpus rugosus, DC. var. styracifolius, Baker — Sind, Gujarat 

Konkan, throughout India — Ceylon. 

(131) Abrus precatoriuH, L. — Not common ; flowers : Sept. -Oct. — Gujarat, 

Deccan. Konkan, Kanara. — India, Ceylon, throughout the 
Tropics. 

(132) Butca frondosa, Koenig.— Rare ; flowers : Feb.- March. — Gujarat. 

Deccan, Koukan — India, Ceylon. 

(133) Phaaeolus trilobus, Ait.— Flowers : Oct.-Nov. — Sind. Gujarat, Dcc- 

can, Konkan. 

(134) PhaaeoluK vulgaris, L. — Cultivated — S. America. 

(135) Phased us mungo, L., var. roxburghii, Prain — Cultivated in the rainy 

season. 

(136) Phased us aconitifolius, Jacquiu. — Cultivated in the rainy season. 

(137) Olitoria ternatea, I*, —Common in hedger ; flowers : Aug.- Nov. — Gene- 

rally in the Tropics. 

(138) Doliohos lablab, L.— Cultivated — Tropics of the Old World. 

(139) Bhynchotna minima, DC. — Common in hedges — flowers: Aug.- Jan.- 

Sind, Gujarat, Doccnn, Konkan, S. M. Country, India — Ceylon, 
throughout the Tropics, Cape. United States. 

(140) Pongamia glabra, Vent.— Planted. 

(141) Oajanus indious, Spreng.— Cultivated —Tropical Africa* 

(142) Oioer arietinum, L. —Very little grown. Cold weather, 

(143) Owsalpinia bonducella, Fleming. — Not common ; flowers : Aug.- 

Sept.— Sind, Deccan, Kanara — India, throughout the Tropics. 

(144) Owsalpinia pulcherrima, Swartz.— Cultivated. 

(146) Poinoiana data, L, — Planted, 

(146) Poinoiana regia, Bojer. — Planted. —Madagascar. 

(147) Parldnsonia aculeata, L. — Naturalized —Tropical America. 

(148) Cassia occidentalis, L* — Not common ; flowers : Aug.-Oct .—Through- 

out India and the Tropics. 
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(149) Cassia sophora, L. — Not common ; flowers ; Aug.-Nov. — India, most 

Tropical Countries. 

(150) Cassia tora, L, — Not common ; flowers : Sept.- Dec*— -India, generally 

throughout the Tropics, 

(151) Cassia aurioulata, L. — Gujarat, Deccan, Konkan, S. M. Country. 

Western Peninsula, Central Provinces— Ceylon. 

(152) Cassia obtusu, Roxb. — Not common; flowers: Nov.- Feb. — Sind, 

Gujarat, Deccan, S. M. Country. 

(153) Cassia holosericea, Fresen. — Flowers: Nov.- Jan. — Sind — Arabia. 

Tropical Africa. 

054) Cassia pumila, Lamk. — Very common; flowers : Aug.-Sept. — 
Deccan, S. M. Country, Kanara. — Tropical Asia and Australia. 

(155) Tamarind us indica, L. — Not common, about villages, cultivated. 

(156) Bauhinia racemosa, Lamk. — Rare ; flowers : March- June— Deccan, 

Konkan, India — Ceylon, China, Timor. 

(157) Prosopi* spicigera, L.— Very common ; flowers : Dec .-March— Sind. 

Gujarat, India — Baluchistan, Afghanistan, Persia. 

(158) Dichrostachys cinerea, W. and A. — Rare, on dry stony ground; flow- 

ers : Oct.-Nov. — Deccan, 8. M, Country, Kanara, India — Ceylon, 
Malay Islands, N. Australia. 

(159) Mimosa rubicaulis, Lamk. — Flowers : Sept.- Nov. — Sind. Deccan, 

throughout India, Afghanistan, 

(160) Mimosa hamata, Willd. — Common ; flowers : Sept.-Ocl. — Gujarat, 

Deccan, Konkan, S. M. Country, Western Peninsula. 

(161) Acacia arabiea, Willd.— Very common ; flowers: July-Feb. — India — 

Ceylon, Arabia, Egypt, Tropical Africa, Natal. 

(162) Acacia farnesiana, Willd. — Not indigenous; flowers: Sopt.-March — 

Sind, Deccan, throughout the Tropics. 

(163) Acacia eburnea, Willd.— Pretty common ; flowers : Nov.- Feb.— 

Sind, S. M. Country, India — Ceylon, Arabia. Afghanistan. 

(164) Acacia jacquemonti, Benth.— Rare ; flowers: Jan. -May— Sind, 

Gujarat, Punjab, Rajputana. 

(165) Acacia loucophloea, Willd.— Common ; flowers: Dec.-Feb. — Deccan, 

S. M. Country. 

(166) Acacia catechu, Willd., var. sundra Praia,— Pretty common in bushy 

localities— Gujarat, Deccan, Konkan, S, M. Country. 

(167) Albizzia lebbek, Beuth. — Planted in gardens and near wells; 

flowers : March- May— Tropical and subtropical Asia and Africa. 

32. Rosace # . — 

(168) Potontilla supma, L.— Flowers: Oct.-Nov.— Sind* Gujarat, India— 

Afghanistan, Atlantic, N. Africa, N. Asia. 

33. Saxifragaceat . — 

(169) Vahlia viscosa, Roxb.— Flowers : Dec, -Jon.— Bind, Gujarat, Konkan, 

India— Persia, Egypt, Tropical Africa. 
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34. Halortgidaceca — 

(170) Myriophyllum intermedium, DC. — In ponds-~Deecan, S. M. Coun- 
try, Karmra, Western Peninsula— Malaya, Australia, New Zealand, 
S. America. 

35 . jRhizophoracew — 

(t71) Rhizophora mucronata, Lamk.—ln salt-marshes and tidal creeks ; 
flowers : Aug.-Jan.— From Rind to Kanara— -Tropica of the Old 
World and Australia. 

(172) Rhizophora conjugate, L. -Less common than the foregoing 

species, in the same localities j flowers : Aug.- Jan. 

(173) Brugniera gyranorhiza, Larnk. — Tn salt marshes along the coast, 

36 . Myrtaceas . — 

(174) Eugenia jambolana, Lamk. — In gardens and near wells; flowers: 

March-May — Throughout the Presidency, but not in Sind, 
India generally — Ceylon, Malaya, Australia. 

(176) Psidium guyava, L. — Cultivated — Mexico. 

37 . Lythrcuset * — 

(176) Ammannia baocifera, L. — Flowers ; Nov.-Dee. — Sind, Gujarat, Dec- 

can, Kanara, Konkan, India — Ceylon, Afghanistan. Malaya. 
China, Australia, Tropical Africa. 

(177) Ammannia salicifolia, Monti.— Flowers : Nov.— Sind, Deccan, S. M. 

Country, Konkan, throughout India— Tropical Africa. 

(178) Lawsonia inermia, L. — Growing wild and cultivated. 

(173) Punica granatum, L,-~ Cultivated— Wild in Persia, Beluchistan, Af- 
ghanistan. 

38. CtACurbitaotap— 

(180) Trichosanthes anguina, L. — Cultivated. 

(181) Momordica charantia, L.— Cultivated. Sind, Deccan, throughout 

India — Ceylon, Malaya, China, Tropical Africa. 

(182) Momordica balsaroina, L. — Flowers: Nov.- Dec.— Sind. Deccan. 

Gujurat, Paujab, N.-W. Provinces — Malaya, Australia, W. Asia, 
Africa. 

(183) LufPa wgyptiaca, Mill.— In gardens. 

(184) Luffa echinata, Roxb.-— Flowers : Sept. -Oct.— Sind, Gujarat— 7>o~ 

pical Africa. 

(185) Cuoumis trigonus, Roxb<— Common ; flowers: Aug.- Dec.— Sind, 

Deccan, all over India— Ceylon, Afghanistan, Persia, Malaya. 
N. Australia. 

(18b) Cuoumis melo, L. — Cultivated — Probably indigenous in N.-W. 

India, Beluchistan and Tropical Africa. 

(187) Cuoumis molo, L., var. agrestis, Naud. — Common— Sind, Deccan 
S. M. Country. 

188) Bryonopsis laciniosa, Naud.— Not common, in hedges ; flowers 
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Aug.-Oct. — Deccan, 8. M. Country, throughout India — Ceylon. 
Tropical Africa, Mauritius, Malaya, Australia. 

(IH9) Citrullus eolocynthis, Schrader.— Pretty common on sandy ground 
— Sind, Gujarat, Deccan, Konkan, all over India — Ceylon, Arabia, 
W. Asia, Africa, Spain. 

(11)0) Citrullus vulgaria, Schrad. — Cultivated — Wild in Tropical Africa. 

(191) Ooccinia indica, W. and A.— Very common in hedges ; flowers: 

Almost throughout the whole year— Sind, Gujarat. 8. M. 
Country, Deccan, all over India — Ceylon, Malaya, Tropical 
Africa. 

(192) Melothria maderaspatana, Cogniaux. — Common mh edges and 

bushes — Sind, Gujarat, Deccan, Konkan, S. M. Country, all 
over India — Ceylon, Africa, Malaya, Australia. 

(193) Blastania garcini, Cogniaux. — Not common ; flowers : Oct.-Nov.— 

Deccan, Gujarat, S. M. Country. 

(194) Corallocarpus epigams, C. B. Clarke — Pretty common— Sind, Guja- 

rat, Deccan, S. M. Country, Punjab, Western Peninsula — Ceylon. 

(195) Twdigenaria vulgaris, Seringe. — Cultivated. — Wild in Malabar, Debra 

Doon —Abyssinia, Moluccas. 

( 196) Cucurbita moschata, Duchesne.— Cultivated. 

(197) Cucurbita maxima, Duchesne.— Cultivated, 

(19K) Cucurbita pepo, L. — Cultivated. 

39. Cactacem — 

(199) Opuntia clilienii. Haw.— Not common ; used for hedges. 

49. Ficouleoz — 

(200) Trianthema monogyna, L. —Very common ; Sind, Deocan, all over 

India — Ceylon, moBt Tropical Countries. 

(*201) Trianthema triquetra, Kottl. & Willd.— Very common ; flowers 
Bept.-Nov.— Sind, Gujarat, Deccan, 8, M. Country, Konkan, 
Punjab, W. Peninsula— Ceylon. 

(202) Trianthema pentandra, L.— Common ; flowers: Oct.- Dee.— Sind, 

Deccan, S. M. Country, Konkan, Punjab, N.-W. Provinces, W. 
Peninsula — Tropical Africa. 

(203) Orygia decumbeiiB, Forsk. — Flowers : Dec.-Feb.— Sind, Punjab, 

Mysore — Western Asia, Africa. 

(204) Mollugo hirta, Tbunb.— Not common, in dried up water holes. — 

Smd, Deccan, 8. M. Country, Konkan, all over India — Ceylon 
warmer regions of the World. 

(205) Gisekia pharmaceoides, L, — Hare; flowers : Sept.-Oct. — Sind, Gujarat 

S. M. Country, Konkan, Punjab, W. Peninsula, Ceylon, Baluchis* 
tan, Afghanistan, Africa. 

41. ffmbelUferce . — 

(206) Daucus carota, L. — Cultivated* 

(207) Coriandrum sativum, L. — Cultivated. 
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42 ftubiaoeit . — 

(208) Spermaeoce stricta. L. — Rare; flowers: Nov.- Dec. — Deccan, 8. M. 

Country', Konkan, India — Ceylon, Tropical Asia and Africa. 

43. Competitor, — 

(209) Vemonia cinerea, Less. — Tery common— Aug.- Jan. — Sind, Gujarat. 

Deccan, Koiikans, S. M. Country, Tropical India — Asia, Africa 
and Australia. 

(210) Adcnosfcejnma viacosum, Forst. — Common near watercourses, in gar- 

dens and fields: flowers: Sept.- Feb. — Deccan. Konkan, S. M. 
Country, all over India — Ceylon. 

(21 1) Granges maderaspatana, Poir. — Flowers : Nov.- April. — Sind, Konkan, 

Kanara, 8. M. Country, throughout India — Ceylon, Tropical and 
Subtropicaie, Asia and Africa. 

(212) Blumtni aznplectens, DC. — Flowers : Dec.- Jan. — Gujarat, Konkan. 

throughout India — Ceylon. 

(213) Pluchea tomentosa, DC. — Flowers : Dec.-Fob. — Sind, Deccan. 

Konkan, Kanara, S. M. Country, Western Peninsula, Central 
India. Bengal. 

(214) Pluchea wallichiana, DC. —Not common ; flowers : Jan.-Feb. — Sind, 

Gujarat, Punjab — Beiachiatnu. 

(215) Pluchea arguta, Boiss. — Not uncommon in stony ground and by 

the sides of watercourses ; flowers : Nov.-Feb. — Sind, Punjab, 
Beluchistan. 

(216) Sphacranthus indices, L.—Rare, in moist ground ; flowers : Nov.- 

Feb. — Gujarat, Deccan, Konkan, S. M. Country, all over India- 
Coy Ion, Africa, Malay Islands, Australia. 

(217) Gnapholium luteo-album, L. — Sind, Deccan, Konkan, hot and 

warm temperate countries. 

(218) Gnapkalium indicum, L. — Flowers : Dec.-Fob.— Sind. Deccan, S. M. 

Country— -India, Burma, Africa, China, Japan, Australia. 

(219) Inula grantioides, Bote*.— Common on rocky ground ; flowers : Nov - 

Jan. — Sind, Baluchistan, Wazaristan, S. E. Arabia. 

(220) Viooa aurioulata, Cass.— Flowers : Nov.-Feb. — Deccan, Konkau, S. 

M. Country— India,, Ceylon, 

(221) Pulicaria angustifolia, DC.— Common in sandy soil ; flowers: Now- 

Jau. — Sind, Gujarat, Konkan, Western Peninsula, Chota Nagpur, 
Bengal — Boluohistan. 

(222) Siegesbeckia orientals, L.— Flower* : Nov.-Jan,~~Deocan , S. M. 

Country — Most tropical and subtropical countries of the world. 

(223) Eolipta ereota, L.— Flowers t Nov. JAn.— Sind, Deccan, Konkan, Wes- 

tern Peninsula, Central India, Punjab, Bengal— Burma, Ceylon, 
Malaya, everywhere in warm climates. 

(224) Blainvillea rhomboidea, Casa*— Flowers : Sepfc.-Oot, -Sind, Deccan— 

India, Ceylon, Java, America, Australia. 
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(225) Bidens pilosa, L. — Flowers : Almost all the year — Deccan— Most 

warm countries. 

(226) Echinops ochinatus, Roxb.— Flowers : Nov .-Jan .—Sind, Deccan, 

Konkan, S. M. Country, all over India. 

(227) Volutarella divaric&ta, Benth. & Hook, f.— Flowers : Nov.-Dee. — 

Sind, Gujarat, Deccan, Konkan, Western, Contraband Southern 
India — Beluchiatan, Afghanistan. 

(228) Dicoma tomentosa, Cass.— Flowers : Nov.- March — Sind, Gujajrat, 

Deccan, S. M. Country— W. Peninsula, NrW. Provinces, Tropical 
Africa. 

(229) Lactuea rerootiflora, DC.-— Sind, Deccan, S. M. Conntry — N.-W. 

Provinces, Arabia. 

(230) Launrea pinnatifida, Cass.— Common ; Dec.-Jan. — Sind, Gujarat, 

Konkan— India, Ceylon, Mauritius, Egypt, E. Africa. 

44. Goodeniuceu . — 

(231) SciDvola koenigii, Vahl. — On the sea-coast ; flowers : July-Aug.— 

Sind, Konkan— Sea-shores of India, Ceylon, Tropical E. Asia, 
Australia, Polynesia. 

46. Plumbagimtcm ?. — 

(232) Btatice stocked, Boiss.— Flowers : Dec. -Fob. — Sind, Gujarat — 

Beluchiatan. 

46. Primulacew . — 

(233) Anagallis arvensis, L.— Bare ; flowers : Sept.-Jan.— Deccan — Most 

temperate regions. 

47. Myrsinacecn . — 

(234) ASgiceras majue, Gaertn. — On the sea-coast — Sind, Konkan, Kanara. 

48. Sapotacm . — 

(235) Mimusops elengi, L.— Cultivated ; flowers : Dec.-March. — Gujarat, 

Deccan, Konkan, Kanara — Western Peninsula — Ceylon, Malaya. 

(236) Mimusops hexandra, Roxb.— Cultivated in gardens and near wells: 

flowers : Sept.- Dec.— Gujarat, Deccan, Konkan, 8. M. Country— W. 
Peninsula, Ceylon. 

49. Oleacerr . — 

(237) Jasminum sambac, Ait. — Cultivated. 

60. Salvadoracm . — 

(238) Salvadora peraica, L.— Very common ; flowers: Nov.-Feb.— Sind, 

Gujarat, Deccan, Konkan, Kanara* S. M, Country— Drier regions 
of India, Ceylon, dry parts of W. Asia, Egypt, Abyssinia. 

(239) Salvadota oleoides, Decaiene.— Common ; flowers: Dec.-Marcb— 

Bind, Gujarat, Punjab, Rajputana, Aden. 

51 . Apocynaoeat , — 

(240) Neriura odorum, Boland. — Grown in gardens, found as an escape 

in some places; flowers : All the year.— Indigenous in the West- 
ern Himalaya and Nepal. 
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(SMI) Plumeria aoutifolia, Poir, — Cultivated. — indigenous in Tropical 
America. 

62. Atclepirnkusm . — 

(242) Feriploca aphyila, Decaisne. — Common on rocky ground, Sind, 

Pan jab— Afghanistan, Baluchistan, Persia, Arabia, Egypt. 

(243) Glosaonema varians, Benth. — Flowers : Dec.— Sind. Betachistan, 

Persia. 

(244) Calotropis procera, R. Br. — Very common ; flowers: Doc. Jan. — 

Sind, Deccan, Gujarat — Dry parts of India; Ava, Persia, Tropical 
Africa. 

(245) Oxysteima esmilentum, R. Br.— Flowers: Dec.— Sind, Deccan, Kon- 

kan, Kanara, 8. M. Country.— India, Ceylon, Java. 

(246) Pentatropis microphylla, W. & A.— Very common , flowers: Sept.- 

Deo. — Gujarat, Deccan, Konkan— Western Peninsula, Bengal, 
Pegu, Ceylon. 

(247) Dttrmia exfcensa, R. Br. — Very common , flowers: Sept.- Jan. — 

Bind, Gujarat, Deccan, Koukan, 8. M. Country. 

(248) Sarcostemma brevistigraa, Wight. — Common in stony places. — Dec- 

can, Konkan, 8. M, Country— Western Peninsula, Bengal, Burma. 

(249) Leptadenia reticulata, W. & A.— Rare.— Gujarat, Deccan, Konkan, 

8. M. Country, Kanara —Western Peninsula, Punjab, Burma, Cey . 
Ion, Singapore, Ava. 

(260) Leptadenia sparfcium, Wight. — Very common ; flowers : Dec.-Jan.-~ 

Sind, Gujarat — Pan jab, Baluchistan, Arabia, Egypt. 

68. Gmtianacem . — 

(261) Enioostemma littorale, Blumc. — Common; flowers: Nov.- Dec. — 

Sind, Gujarat, 8. M. Country, Konkan — Greater part of India, 
Ceylon, Malaya, Tropical Africa, W. India. 

64. Boraginacea . — 

(262) Gordie myxa, L» — Pretty common in gardens and near wells — Sind, 

Gujarat, Deccan, Konkan — All over India, Ceylon, Egypt, Cochin, 
China, Tropical Australia. 

(268) Gordia rotbii. Room. & Schult.— Very common; flowers: Nov. 

Dec. — Sind, Gujirat, Deccan— W. Peninsula, Paujab, Rajpntana. 
Ceylon, Arabia, Abyssinia. 

(264) Coldeuia procumbens, L — Flowers : Oct.-Dec. — Sind, Deccan, Kon- 
kan, S. M. Country, Kanara— Tropics generally. 

(266) Heliotropiuro seylamoum, Lam.— Common ; flowers : Oot.-Jan. — 
Sind, Gujarat, S. M. Country, Konkan —Western Peninsula, Pan- 
jab, Tropical Africa* 

(2 r *6) Heliotropiuxn supinum, L. — Common ; flowers : Feb.-Maroh. — Sind, 
Gujarat, Deccan, Konkan, S, M, Country — Western Peninsula, 
Pan jab, Upper Gangetic Plain— Ceylon, 8. Europe, N. A S. Africa. 
Canary Islands. 

9 
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(1557) Heliofcropium paniculatum, R. Br. — Rare— Sind, S. M. Country — 
W. Peninsula, Pegu, Ceylon, Siam, Australia* 

(258) Trichodosma indicum, R. Br* — Common ; flowers : Sept.-Nov. — 
Deccan, Konkan, S. M. Country — Greater part of India, Ceylon, 
Cabul, Belochistan, Persia, Mauritius. 

^259) Triohodesma zeylanioum, R. Br, —Common ; flowers: Dec .-Jan. — 
Gujarat, Deccan, Konkan, 8. M. Country, Kanara. 

(260) Sericostoma pauciflorum, Stocks. — Flowers: Nov.-Dee. — Sind, 

Gujarat. 

(261) Arnebia hispidissiina, DC. — Sind, Gujarat — Western Bgypt, Nubia. 
55* Convolvulaceat . — 

(262) Cuscuta reflexa, Roxb.— Flowers : Dec .-Feb.— Gujarat, S. M. 

Country, Kunkan — Throughout India, Ceylon, Malaya. 

(263) Cuscuta ohinonsis, lianik. — Comnion ; flowers : Aug.-Oct.— -Deccan- 

Greater part of India, Ceylon, Persia, Australia. 

(264) Cressa erotica, L. — Not common ; flowers: Nov.-Jan.— Sind, Go jar- 

rat, Deccan, Konkan, Kanara — Warm regions generally. 

(265) Bvolvulus alsinoides, L. — Very oomrnon ; flowers : Aug. -Jan. — 

Sind, Gujarat, Deccan, Konkan— Tropical and Subtropical 
countries, 

(266) Breworia latifolia, Benth. — Flowers : Dec.— Sind, Gujarat — Pan- 

jab, Tropical Africa, 

(267) Ccmvolulua rottlerianus, Choisy.— Not common ; flowers : Sept, 

Oct. — Deccan, Western Peninsula, Afghanistan. 

(268) Convolvulus microphyllus, Sieb. — Very common in sandy soil.— 

Sind, Gujarat— -Beluchistan to Egypt and Nubia. 

(269) Convolvulus glomerulus, Choiay. — Flowers : Dec. — Sind, Gujarat— 

Punjab, Afghanistan. Baluchistan, W. Tropical Africa. 

(270) Convolvulus arvonsis, L. — Common in cultivated ground ; flowers : 

Dec.-Febr.~~ Sind, Gujarat, Decoan, Kanara— Throughout the 
world. 

(271) Morremia hastata, Hallior f. — Rare; flowers: Aug.-Dee. — Decoan, 

Konkan, Kanara, 8. M. Country — W. Peninsula, Bengal— Ceylon, 
8. E. Asia, Australia, Tropical Africa. 

(272) Ipomma pentaphylla, Hallier f. — Not common— Gujarat, Konkan — 

W. Peninsula, Africa, Tropical America, Polynesia. 

(273) Ipomooa pilosa, Sweet. — Common ; flowers ; Sept.-Oot.— Sind, Gujarat 

— W. Himalaya, Panjab, Bengal, Tropical Africa. 

(274) Ipomcea biloba, Forsk. — Common on the sandy sea shore , 

flowers: all the year round. — Throughout the Tropica on the sea 
shore. 

(275) Ipoinaoa pes-tigridis, L.— Very common ou sandy ground ; flowers : 

Oct.-Dec,— Gujarat, Decoan, Konkan, 8, M. Country ^Through- 
out India, Ceylon, Malaya, China, Polynesia, Tropical Africa. 
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(276) lporacea aquation, Forsk. — Xu poods, not common ; flowers : Nov.- 

April. — Throughout the Presidency — All over India, Ceylon, 
Tropical Asia, Africa, Australia, 

(277) Bivea hypocr&terifonnis, Cboisy — Common ; flowers: Sept. -Dec. — 

Sind, Deccan, Konkan — Western Peninsula, Assam. 

(278) Argyreia speciosa, Sweet. — In gardens ; throughout India, Java. 


(To be continued,) 
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REMARKS ON SOME RECENTLY ACQUIRED SNAKES. 

BY 

Major F. Wall, I.M.S., GM.Z.S. 

I have lately received from Major G. H. Evans the collection of 
snakes made by us in Burma some years back, with which are included 
several interesting specimens collected by Major Evans since. 

1 propose to make a few remarks on the additions to this collection, 
and at the same time amplify the remarks made by us on certain 
specimens which were published in a former Journal (Vol. X III, pp. 
343 and fill. 

/ Hnodon xepienlrinnalis, 

L received a remarkably fine specimen of this rare, and very lumd- 
some species obtained from the Ruby Mines District, where, Major 
Evans tells mo, lie has had another example now lost.* It measures 8 
feet 4| inches in length, the tail accounting for 7$ inches. It bears a 
very marked resemblance in colouration to the Burmo-Ohinese Krait 
( Bnngarus muhicinvius)^ so much so that I put the specimen with these 
kraits into one bottle, and only discovered my mistake when exa- 
mining the lepidosis critically. 

Pt'scrijdrnn — HoslraL — Touches fi shields ; the sutures made with 
the anterior nasals, and internasals subequal, and about twice those 
made with 1st labials. Jvter?ui&als. — Two : the suture between them 
less than half that between the prefrontal fellows, and about half 
the internaso-prud'rontal sutures. Pra front ah . — Two : the suture 
between them one-third to one-fourth greater than the prasfronio- 
frontal suture ; touching the internasal, postnusal, loroal, pmoouiar, 
supraocular, and frontal. Frontal, — Touches six shields : the sutures 
subequal. Supraoculars . — Length equals the length of the froittal, 
breadth less tlum half breadth of frontal along a line connecting 
< to litres of eyes. JSfasals , — Divided, in contact with the 1st and 2nd 
supralabials. Loreal . — One, not touching the internasal nor the eye* 
Prceocular . — One, barely reaching the crown. Postoculars . — Two. 
Temporals . — Two touching the 4th, 5th and 6th supralabials on the 
right side, the 5th, 6th and 7th on the left. Supralabials, — Eight, 
the 3rd, 4th and 5th touching the eye on the left side, 7, the 3rd and 

* Wf Lon longer baa recorded a specimen from the same locality (Mogok) in thii Journal 

i Voi. xvi, p. m). 
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4 th touching the eye on the right. Poster hr Sub-lingual $ snbequal 
to anterior, in contact with the 4th and 5th infralabials on the right 
side, the 5th and fith on the right, htfralaf>ials . — The 5th is the 
largest on the right side, and touches two scales behind, on the left 
side these shields are damaged. Cod ah. — Two-heads lengths behind 
the head 17, midbody J7, two heads-length* before the vent 15. 
The reduction from 17 to 15 is brought about by the confluence 
of the 2nd and 3rd rows above the venlrals on the right side, the 3rd 
and 4th on the left. The last row is barely or not enlarged. Keels 
appear to be very obscurely present in the median rows in the pos- 
terior part of the body. Apical pits present, single. WwtfmZ.*. — 217, 
obtusely ungulate laterally. A naL — Entire. Subcandah. — 82 , 2nd, 
3rd and 4th entire, rest, divided. 

Colour . — (1 lossy black with 27 pure white, narrow, well defined 
arches over the body and 13 over the tail. These involve a scale or a 
scale and a half vertebra lly and dilate in the flanks. The belly is 
pearly white, but on the tail the dorsal black forms complete bands. 
The eye has the pupil vertical, 

I have not been able yet to satisfy myself that the dentition agrees 
with that used by Mr. lion longer to characterise this genus, but two 
points in external characters are, 1 think, sufficiently important, to 
justify my doubts on the generic title. In life* the iris is invisible so 
that the whole eye is black. This appears to bo a feature peculiar to 
the Lycodon group and is not seen in other D> no dons, at least not in 
the Japanese japontcus nor the Chinese rnfozonatus, both of which I 
have seen in life. Further the apical pits are single as I find them in 
9 species of the Genus Lycodon , not. in pairs as in the IHnodons I 
have examined, 

Lycodon fasciatus . 

In addition to several specimens of t his snake from Major Evans 1 
have lately received eight examples from Mr, Hampton from the Buby 
Mines, 

The specimen alluded to by Major Evans and me in a previous 
Journal (Vol. XIII, p, 372) as having no pmocular I find on 
re-examination shows us in error. There is a very small pTOoeular 

fttotatly aeqaiwi a livo epecitaeQ from Jeypor©, Assam, sett the foot of tbeHafu 

guy 
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on each side beneath which, and the loreal, the prefrontal finds 
contact with the eye. 1 have never seen the same abnormality in 
any other specimen. One has the 3rd and 4th subcaudals entire. The 
ventrals and subeaudals of Mr. Hampton's specimens are as follows • 
202+84 207 +83 

208+82 205 ?+82 ? 

212+88 210 ? + 79 

209 + 83 

(The range of these shields in 14 specimens collected in Shillong 
last year by mo was ventrals 201 to 213, suboaudals 74 to 80.) 

The largest Burmese specimen is 3 feet, and two small ones appa- 
rently hatchlings, measure and 8^ inches. 

Colour . — The black bands on the body vary from 28 to 38 and 
on the tail from 15 to 17. My Shillong specimens had the 
light bands of a dove colour, whereas nearly all the Burmese 
specimens are yellow, or yellowish. Evans noted one specimen 
from Maymyo with reddish-yellow bands ( Vol. XVI, p. 169 of 
this Journal) and Anderson, (Ann. Zool. Yunnan, p. 827) one with 
55 reddish bands. In some specimens the light bands are divided by 
a black line of varying breadth. In one such from Mogok the inter- 
mediate black is so broad that each light band is represented by a 
pair of light lines, and it is probable that Anderson's specimen from 
Y unnan was similar, thus accounting for the bands being reported as 
55, viz., about twice as numerous as normal. I <sannot satisfy myself 
that the dentition conforms to that characterising the genus Lyeodon 
as enunciated by Mr. Boulenger, and the fact that the iris in life .is 
flecked with grey, and the apical pits where evident are in pairs seems 
to point to the better inclusion of this species with the genus Dinodon . 

C allop his maclellandii . 

One specimen calls for special remark from its size, measuring as 
it does 2 feet 7£ inches. The colour is violaceous resembling the hue 
of the bloom on a plum or grape. It has 29 bands on the body and 3 
on the tail, and represents variety A of Mr. Boulengerift Catalogue. 
The lepidoais is typical in every way. 

iSimotes cyclurus . 

At least 4 specimens recently obtained from Burma demand some 
remarks. One marked with indistinct longitudinal dorsal bands, and 
with the belly unspotted corresponds to Boulenger’s variety C. Thti 
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lepidosis agrees with cyelurus in every way but the following, 1 The 
supralabials are 7 with the 3rd and 4th touching the eye on the left 
side, the anal is divided, and the costals two heads-lengths behind the 
head number 1 7. I prefer to regard these differences as abnorma- 
lities, at any rate for the present, and place the specimen wit! 
eydurus . The ventrals are 169, and subeaudals 46, 

Another constitutes a colour variety not given by Boulenger in 
his Catalogue (Vol. II., p. 220). There are 9 dorsal bars across the 
body, and 4 on the tail. These are margftied blackish and are 
markedly indented anteriorly, and posteriorly vertehrally, and 
so much so costally that fragments are often detached. The 
marks are therefore very like those seen in S. splevdidus , and one 
variety of albocinctus . The intervals are variegated with short black- 
ish, and buff oblique streaks. The belly is heavily chequered with 
black. Scale characters agree with cyelurus except that the 3rd 
labial is not divided, hence the little shield to which Mr. Boulenger 
applies the name 44 subocular n is absent. The ventrals are 171, and 
subeaudals 36. 

A third specimen agrees with Boulenger’s variety A, except that 
no longitudinal dorsal bands are visible. The costals are in J 9 rows 
two beads-lengths behind the head, and 21 in midbody. Normally the 
costals in these two situations number the same in this as in other 
species of Simotcs, The ventrals are 174, and the subeaudals 50. A 
fourth specimen agree* with Boulenger' s variety A, except that the 
longitudinal dorsal bands are obsolete. 

Srnotes splendidvs* 

There are three specimens not including the head and neck of our 
original specimen reported in this Journal (Vol. XIII, p. 537), Two 
specimens are those recorded by Major Evans in this Journal (Vol. XVI, 
p. 362). I count the ventrals in the former specimen (11 £ inches long) 
185 not 174 as reported by Major Evans, A third specimen measures 
9f inches, in this the 3rd and 4t.h supralabials are divided transverse** 
ly on both sides. The temporals are irregular in these specimens ; 
in $ 0 , 1 (11$ inches) the upper is confluent with the parietal, a slight 
partial suture indicating that this is the true interpretation of the 
anomaly. In No. 2 (28J inches) the temporals are two. In No. 8 
(9$ inches) the lower temporal is divided. 
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No. 1 specimen has 15 + *5 bars on body and tail, and the ventrais 
and subcaudals ] 85 + 35. No. 2 has 15 + 3 barn, and vontmls and sub- 
eaudals 17-1+43. No. 3 has 15 + 3 bars and ventrals and subcaudals 
193? + 37. All those specimo m agree in the following ways. The 
rostral is higher than broad; and the portion visible above is greater 
than its distance to the frontal. The intormisals are four, the median 
pair separating about rj of the pradrontals. The pnefrontals are two, 
Jt wilUbo remembered that in our original partial specimen there 
were four. The frontal is longer than the parietal*. The anterior nasal 
is much larger than the posterior, and the suture from the nostril runs 
to the 2nd supralubia), a very unusual character in any snake includ- 
ing the members of this genus, The loreal is about, as long as high 
or shorter. 

I think 1 can show good reason to doubt, the accuracy of the 
locality from which the type specimen is supposed to have been 
collected, viz., Wynad ( vide Boulenger's Catalogue Vol. II, p. 218). 

My study of the geographical distribution of snakes in India has 
brought to light the fact that no less than eight species have been 
recorded from Southern India on the sole authority of (Jolonel 
Beddome which are otherwise only known from Tracts to the North 
and East of Peninsular India. 

These arc : 1 Tropido twins par allelm y 2 7’. subminiatm , 3. 1\ 
himalaf fauns , 4 Ly codon jar a , 5 Sirnotes splendidvs , G Bvngarvs 
j'asciatns, 7 Sirnotes oc.tolineatut , and 8 Dcndrelaphis caudolinealvs 
(vide Boulonger's Catalogue and Sclater’s list of Snakes in the Indian 
Museum, 1891). Now the first 6 of these are all to be obtained in 
Burma, and the last 2 in Tenasserim. That Beddome received snakes 
from Burma is certain as he presented specimens of Sirnotes cruentatu s 
and Dipsadomorphus hex ago notns from Burma to the British Museum 
( vide Boulanger's Catalogue). Again ho obtained speoimons from 
Tenasserim as he presented the British Museum with specimens of 
Sirnotes violaoens, and Simotes cydvrus from that region (vide Bou lon- 
ger 1 * Catalogue). This being so one cannot escape the conviction that 
a collection of snakes from Burma including specimens of the first 6 
specified above, and another from Tenasserim including numbers 7 and 
8 were inadvertently mixed up with his Southern Indian Colleotioru 
1 he mistake is one very easy for any collector to understand* 
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Sinuate* theohaldu 

Several specimens were received, some of which have been pre- 
viously recorded in this Journal. The colour varieties A ami B 
mentioned by Boulonger in his Catalogue are doubtful. I find every 
gradation between the two. In some there are a very few spots on 
the belly congregated before the antis and none elsewhere. In others 
there are a very few spots scattered along most of the belly length, 
and hi others no single spot. The features which specially attracted 
my attention are as follows : — Rostral . — The height nearly equals 
the breadth; the visible portion above is distinctly less than 
its distance to the frontal. The frontal is distinctly shorter 
than the parietal*. The anterior nasal i c considerably larger 
than the posterior, but the lower margins of the two are snhequal. 
The suture from the nostril runs to the 1st labial. The loreal is dis- 
tinctly longer than high, sometimes us much as twice the length. 
The ventral*, ami subcaudals of 9 specimens am as follows : — 1 77 -f- 
32, 170 + ?, 1704*35, 163 + 31, lb‘9+40, 164+30, 168 + 33, 180 + 
83, and 107 + 40. 

/ try oj t h i< my ote rfcan w. 

One of the fad us removed from a gravid female, recorded by 
Evans and myself in this Journal (Vol. Xlll, p. (515), I have re- 
exumineil and find measures about 18 inches. We omitted to note 
this. I received with other snakes from Major Evans three specimens 
of the peculiar colour variety of this snako with grey on the belly 
Ixdween the white lines. 1 think it should be given a distinct title, 
and propose for it tephrogaster , I cannot be sure whether these came 
from Burma or were part of a collection obtained for me in Ceylon 
(Henamtgoda). They agree in scale characters with mycterizans . 
The ventrals and subcaudals are 17(5 + 146?, 176+153, ami 181 + 
151. 

A mid (/cep halm andersonL 

I examined three specimens of this hitherto little known snake. 
The exact localities in Burma are not recorded. The longest is 
1 foot 7 inches. The vertebral* are not enlarged. The ventrals and 
subcaudals are 150+45, 168+45, and 156 + 40. It is sometimes 
doubtful in this as in other amblycepkalnti whether the subocular is 
a single elongate crescentic shield, or whether divided, as it is very 

10 
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prone to be thrown into one or more creases resembling sutures. 
I think in these examples the shield is without doubt entire, except on 
the right side in one specimen where it appears divided by a suture. 

Lachesh purpurea maculatus* 

Three specimens were included in Major Evans' collection 
with the scales 25 in midbody, and which, according to 
Mr. Boulenger's Catalogue, should be considered as belonging to 
this species. I have the greatest doubt of the validity of this species, 
for I can see no differences other than the number of the oostal rows 
between speoimenvS called by him yramineus and pnrpvreomaculaius . 
I have examined three and four times over all the available speci- 
mens of both in the British Museum collection and again in other 
Institutions and have taken particularly careful notes of the com- 
moner varieties with 21 rows in midbody. Again now 1 lmve 
contrasted the three specimens with 25 oostal rows, with five 
others from Burma where the costal rows are 23, and five 
others with 21 rows. I cun find no means of separating these 
except by the costal rows, and consider that all these specimens 
belong to one species which is remarkable for the variability 
of the costal rows, viz., 19 to 27. Specimens in which the costal rows 
number 25 to 27 should, I think, be considered as variety purpureo- 
maoulatns of the species gramineus, which title claims priority. 

Haplocercus ceylonensis . 

I have examined two specimens of this rather uncommon Ceylon 
snake. I notice that the anterior nasal shield is confluent with 
the 1st supralabial, and the same feature occurred in the only 
specimen 1 saw in the Colombo Museum last year. The 4th 
supralabial alone touches the eye in both specimens. The ventrals 
and subcaudals are 190 + 42, and 217 + 44. These were both 
obtained, I am almost certain, at Henaratgoda t Ceylon). 
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THE SPORT OP KINGS* 

BY 

CL H. Donald* 

A cold crisp morning in February, a team of faloons in perfeo 
“Tarek” and a good trusty horse beneath you, and what could 
man want more to make his enjoyment complete and a holiday 
something to be remembered in after years. All very fine you say, 
but the falcons are not much use without the quarry, and that is not 
always a certain find I Well, that may be so, but to obviate that 
risk, train your falcons to something that you are sure to find. 
I had the misfortune to bo stationed in an out-of-the-way place 
in the Punjab, where a whole day’s outing with the gun might, 
if you were lucky, furnish you with a couple of brace of snipe, 
a few duck and possibly a hare, so I dispensed with my gun and 
promptly sent for my old falconer and his brother, who was also his 
assistant, and set to work to catch and lay in a stock of falcons on 
the 44 something for eve ryt king ” principle. A few days* roaming 
about the river bank with a net, a set of nooses and some mynahs 
and sparrows in a cage, and I had collected two peregrines — one a 
haggard and the other a splendid dark bird in her first year — a saker, 
a luggar and two merlins, and within the month was ready for 
houbara, herons, paddy-birds, crows, kites, hoopoes and larks, and 
surely it would be a bad day on which I could not find one or 
other of the above. The saker 1 kept exclusively for kites, the 
young peregrine was all there when she saw a heron, and both had 
also been “ entered ” to houbara. The luggars showed me many a 
good chase, when all else failed, after a luckless orow or a squaking 
paddy bird ; and the littl$ merlins, last but by no means least, were the 
prettiest sight of all to watch ringing up after a lark or a hoopoe, or 
putting in stoop after stoop as they got above their quarry. 

With such a team out, I need never despair of a chase somewhere. 
If I could get away for the whole day, both peregrines and a Inggar 
or the merlins accompanied me, and we sallied forth to the sand 
hills, some 5 miles out from my bungalow, and a fairly certain find 
for houbara, where scattered fields of mustard, now in flower, 
attracted them and clumps of “ dhak ” bushes afforded ample cover 
during the day. 
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After my peregrinos had gone through their training and 
accounted for the houbara, which my falconer had trapped and 
loosed in front of them, as also for the heron, we decided to give 
them a fair trial and see how they would acquit themselves when it 
came to the real thing. I sent off both falconers, with the peregrines 
and one luggur, in the afternoon to wait for me at a village, near 
the houbara ground, and 1 started off myself at 4 a.m. the following 
morning. On arrival my men gave me the good news that they had 
seen the tracks of hotibura all about the mustard fields and that there 
must he at, least four of them about. As soon as it was broad day- 
light, we sallied forth, accompanied by a crowd of village urchins to 
heat for us, and by the time the sun was well above the horizon we 
had reached our hunting grounds and formed a long lino with the 
falconers at each end, 1 in the middle with the young peregrine 
which was to he slipped first, and the boys filling up gaps in between, 
extended to about 30 paces interval. For the first half hour or so we 
had no luck, though wo oume across plenty of tracks, so knew the 
birds were not far off, but suddenly fortune smiled on us and up got 
two houbara some 50 yards ahead of us. 1 immediately unhooded 
my bird and slipped her. One of the houbara dropped as soon as he 
saw the falcon and ran into a hush, hut the other one wont off all he 
know. The falcon looked as though she was going to stick to the 
flying bird, as she kept on its track, rising as she went, when all of a 
sudden she closed her wings and dropped like a rocket straight into 
the bush whore the first houbara went. Shouting to the falconer on 
my right to keep an eye on the still-flying houbara, I galloped up 
to the bush and thero, to my delight, found the falcon with the 
struggling houbara firm in her talons. The old falconer danaed 
round like a two-year old, with delight, saying, now the bird was 
“made ” and had boeome a tiger (sher ho gya)> which, being inter- 
preted, meant that she had been blooded and there was no fear of 
her ever refusing an houbara when she saw one. 

We gave her a mouthful of flesh and some warm blood from the 
throat, then hooded her and started afresh after the one which my 
second falooner had marked down about half a mile further on, but 
before we got there we put up four others. This time the haggard 
was slipped, and away she went with quick sharp flaps, rising steadily 
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bat not going very fast, and all four houbara stretched out their long 
necks and went off full speed ahead, and I knew I was in for a gallop. 
After the last kill, 1 bad handed the peregrine I had to the second 
falconer, so with the “ lure *' m nay pocket, in case of accidents, set 
spurs to my horse and off we went* There was only one houbara in 
view now, the others having gone off at a tangent, and this one was 
gaining steadily on the falcon and also rising, a thing they do not 
often do, but the falcon, though far behind, was considerably higher 
than the houbara and I was getting badly left, though my horse was 
going about 14 annas, when, for some unknown reason, the houbara 
turned slightly to the right and gave me the chance of a short 
out Just then, too, the falcon sew her opening and came down 
with half-closed wings and was up to the houbara in a couple of 
seconds, but missed her stoop and rose straight up again like a 
rocketing partridge, only ten times as fast. The houbara doubled 
and came straight back, over my head, and the falcon, finding her 
pitch, turned and came down like a shooting star, her white breast 
gleaming in the sunlight. Since her last stoop, the houbara had got 
about 200 yards* start, but she is up to him in no time and once more 
the houbara jinks and is away for all he ui worth, while the falcon 
rises with the impetus she has on, and, recovering, turns and is once 
more descending with semi-closed wings, with every now and again 
a flap to accelerate her already terrific pace* By this time we have 
got hack to almost the exact spot whence the houbara started, 

and as i rule through the line of my beaters, now no longer a 

straight line, with my eyes fixed on the birds abpve, I hear various 
shouts and yells of encouragement from the deep bass of the old 
falconer to the excited, almost crescendo shrieks of some of the boys : — 
“ Eh-lya, lya-eh-hai, bvtckgya” beginning in more or less natural 
voices, as the peregrine begins her stoop, till the ki kai ” is almost 
a shriek and the u fmtohgya 99 ends off with almost a sigh, as the 
falcon once more misses and rises to find her pitch* My old fal~ 

oonpr, no less excited than the boys, old as he is, comes rushing along 

madly, holding a fluttering falcon which cannot find a perch on his 
shaking fist, on one hand, while the other is grabbing frantically 
at the and of his turban, which drags along some yards behind him, 
new hurling anathemas at his turban, now reviling the female 
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ancestors of the falcon on his fist to the 3rd and 4th generation, for 
“ baiting " when it should sit still and suddenly os the haggard 
above returns to the charge, shouting endearing epithets by way of 
encouragement : — “ Shatbushs mera beta” They were all his “ sons ” 
when showing good sport, in spite of the foot that I had not a tiercel 
among them and they were all females, but his own sons are much more 
precious to him than his daughters, so my falcons naturally took first 
place and were called sons indiscriminately. 

At last the old houbara found it getting too hot for him up above, 
the stoops getting more frequent and the distance too near between 
him and his enemy, suddenly dropped to the ground, spread out 
his tail, dropped his wings, the tips touching the ground and prepared 
to show fight. In an instant the falcon was down, but the head of 
the houbara, which had been held high, suddenly ducked and the 
falcon swooped past, returned at once, missed again and sat on the 
ground alongside ; in an instant the houbara saw his chance and was 
off and before the falcon realized what had happened, was two hundred 
yards or more distant. Dp got the game little falcon, hard upon his 
tail, and then I saw, to my surprise, a second one follow* The old 
falconer, seeing the haggard a bit done, slipped my other one, to ensure 
a kill and “ blood M the old haggard, whioh had certainly earned it 
The falcons had frequently been flown together at the u lure,” so did 
not go for each other's jesses as they would, otherwise have done, but 
both made for the fast vanishing houbara. 

The young bird, being fresh, soon took the lead and meant to waste 
no time or energy about rising too high, so kept low and went full 
speed ahead, closely followed by the haggard, who, however, kept 
rising. The houbara, with neck well stretched, with long full flaps 
of his ample wings, was going all he knew, and I had grave doubts 
as to whether I should even see the end of the chase. On we went 
over that plain, passing here some cultivation, there a village with 
all the inmates thinking the sahib had gone u dotty," not seeing 
the object of my wild career, and the falcons steadily gaining* The 
houbara, seeing this, tries once more his old .tactics which had been 
so successful before, and goes to ground. Down comes the young 
hawk who leads, gets a claw full of feathers and rite on the ground, 
and the houbara is off again, but this time there is a second falcon 
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who 18 at that very moment stooping at about 100 miles an hour, 
and before the honbara has got in two flaps of his wingB, she is on him 
and sends him staggering to the ground again, turns at once and 
binds and the first one is not muoh behind and there they at each 
with a firm hold of the luckless houbara and each dying to begin 
her feed, but afraid of the other ; but fortunately they do not 
begin to fight. I have watohed the whole tragedy from some 
distanoe behind as well as the water pouring from my eyes from 
raoing through the oold air would admit, and now dismount, or rather 
tumble off my horse, who is too done to stir, and cutting up the 
houbara, give the falcons a well-earned feed, but having no hoods 
with me, I have my work cut out. taking them back. Fortunately 
the old horse was quiet and aocustomed to being left to himself, so 
followed meekly behind. 

The whole hunt had taken about It hours and I was back for 
breakfast about 11 a.m. with two houbara, or rather what remained 
of the second. A glorious morning’s sport and two faloons fairly 
broken to boubara. That same afternoon, having nothing to do, 1 
took out the two merlins on to a great plain whioh stretched for 
about two miles or more beyond my bungalow and soon put up a 
hoopoe, whioh “ lolloped ” along getting further away from the 
tree and got on to a babul tree, of whioh there were a few 
dotted about the plain. 

1 flushed him thence and he went off unconcernedly to another 
and far enough from the big clump of trees near my bungalow to 
give a chase. 1 again flew him up and he very accommodatingly 
still went ahead, and after Le had got about a hundred yards, 
I slipped one of the merlins. The hoopoe, on seeing it, was no longer 
the slow good-for-nothing of a minute ago. Up he went, as only a 
hoopoe, a lark or a roller can rise, almost straight up for the 
first oouple of hundred feet and then in long spirals and seemingly 
ever so muoh faster than the little falcon, which at first got left 
behind, bat then gained steadily, till both birds looked more dike 
butterflies than birds. Now the falcon has at lost got above and 
the hoopoe drops like a stone for the tree it has just left. Down too 
ooraes the faloon, and just as yon think she has got the hoopoe, the 
Stone onoe more becomes a butterfly, the wings suddenly open, the 
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tail spreads out and the hoopoe, a past master in the art of dodging, 
has jinked abide and the falcon dashed past The impetus carries 
her hack to the height whence she first stooped and she is round 
and down again, while the iioopoo is again transformed into a falling 
stone. Thus the play goes on, but the merlin is giving up her tre- 
mendous dashes, which carry her yards past her quarry each time 
and contents herself by coming slower and turning quicker. Now 
the hoopoe is fluttering up again ; the falcon makes a dash from 
below and you think 44 that’s got him," but no, there goes the falcon 
past, and the hoopoe is again dropping. Again they are together, a 
twitch of the wings and the merlin and the hoopoe are yards apart. 
At last the hoopoe is into the tree, but it's a scraggy sort of tree and 
and affords poor protection. As the falcon dashes in after it, the 
hoopoe dodges, gets on to another branch, puts up his crest, bobs 
his head and gives vent to a curious noise, between a cough and a 
hiss. At last the falcon hustles him out of the tree and chases him 
round it, while you throw anything you can lay your hands on to keep 
him out, but somehow, another sudden twitoh, a double and the 
hoopoe sits on the topmost twig and the falcon is twenty yards 
beyond. Frantic at being thus outdone, she puts on all the speed 
at her command, and that has to be seen to be appreciated. „ I believe 
the flight of the peregrine and the shaheen falcons has been 
estimated at between 100 and 150 miles an hour when stooping and 
that of the merlin nearly 200, but, how far this is correct, 1 am 
unable to say. Anyway it cannot be tar off the mark. 

This time she surely has the hoopoe, who sits serenely aloft, but 
again the merlin is 30 yards the other side and the hoopoe well in 
the middle of the tree, making himself as small as he can. 

Another bout of hide-and-seek and general post from branch to 
branch and toe hoopoe is again bustled out of the tree and this time 
foolishly quits it altogether and makes for the next one, followed 
by the falcon, who simply will not leave it now, and there they go, 
rig-sag, up and down, as though they were tied to eaoh other and the 
falcon appears to almost touch him every time, but the hoopoe 
still goes on somehow, and manages by a miracle to avoid those 
talons. They are now within a foot of the ground, now tqp twenty 
feet, now down again, and there she has him, ha a lot of feathers fly ; 
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bat no the hoopoe it* ap again, but he has been hurt and this is his 
last wove and the next instant the chase is over and the game little 
faloon sits on her quarry, covering it with drooping wings, her 
mouth wide open and panting as if her little heart was bursting. 
We had stood praotioally in the same place whence the chase began, 
from start to finish and yet witnessed as pretty a sight as one could 
well wish to see. 

Now, my little beauty, you have a well deserved feed and a good 
rest. A pretty, affectionate and a delightful little pet, no bigger than 
a ouokoo, and for pluok, for its size, seoond to none and at the same 
time the prettiest and fastest flier of the whole family of the “ Faloon- 
idte ” and easily tamed and trained. So ended a delightful day with 
the faloons. Of course the falcon does not alwayB catch her quarry, 
indeed it is oftener the other way, but what does that matter, so long 
as you have a good run and plenty of “ stoops *’ and excitement. 
Long live the Sport of Kings and may it once more become as popu- 
lar as in days of yore. 
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A NEW PIT VIPER OF THE GENUS ANCISTRQDON. 

BY 

Major F. Wall, I.M.S., O.M.Z.8. 

Ancistrodon millardi. 

Under the title Anehtrodm hypnale Professor Boulenger * ap- 
pears to me to have mixed up two very definite forms each of which 
I consider is entitled to rank as a distinct species, 

1 am very familiar with a form which is common in the Hills of 
Ceylon, having examined no less than 41 specimens from Hakgalla 
(5,600 feet). 

This form is characterised by a very pronounced appendage on the 
snout whioh is covered with minute soalos (8-12). It has the supra- 
ooulars relatively small, these being about three-fourths to four-fifths 
the length of the parietals, and as broad as the frontal along a line 
connecting the centres of the eyes. Again the ventrals are fewer 
(116 to 131) and so are the suboaudals (24 to 37) than in the other 
form. 

Now 1 have lately received through Mr. Millard a specimen from 
Castle Rock which attracted my attention in possessing a slight boss, 
not an appendage on the snout, covered with scales similar in sixe to 
those elsewhere on the snout (4 to 6). Further the supraocnkprs ate 
unusually developed being as long as or longer than the parietals, 
and broader by one-third than the frontal, along a line connecting 
the oentres of the eyes. The ventrals and suboaudals are in exoess 
of the common Ceylon Hill form viz,, 151 + 86 (tail imperfect). 
Since this Mr. Millard has submitted to me 4 more examples from 
Oarwar agreeing in every way with the Castle Rook specimen. A 
study of the British Museum specimens as given in Professor 
Boulenger’s Catalogue (I have not examined them) supports the view 
that under hypnale he is dealing with two distinct forms for there 
appear to be two distinct ranges of ventrals and suboaudals, and in his 
description he says “ snout more or less turned up.” I append his 
figures, and mine in tabular form for easy reference. 


Catalogue Vol. HI, p, fi 28 . 



A NEW PIT VIPER OF TBE GENUS ANCISTRODON . m 


Number 
of npadmani 
rafarrad to. 

Ventrals. 

Snbaandal*. 

Authority. 

i 

Habitat. 

41 

116 to 131 ... 

24 to 37 ... 

Wall 

Ceylon (Qakgalla). 

2 

125 to 128 ... 

28 ... 

Boulanger... 

Ceylon. 

Total ... 43 





6 

141 to 152 ... 

80 to 43 ... 

Boulenger... 

Ceylon. 

7 

5 

Total ...IF 

136 to 141 ... 

141 to 151 ... 

85 to 44 ... 

36 to 4* ... 

Boulenger... 

Wall 

India (Belganm and 
Anamallaya). 

India (Caa tloBook 
and Carwar near 
Western Ghats). 


From this it will be seen that 43 examples from Oeylon have 
a range of ventrals from 116 to 131, and subcaudals 24 to 37, In 18 
others from Ceylon and India (Western Ghats) the range of ventrals 
is 136 to 152, and suboaudals 30 to 44, 

The former species which I take to be u forma typioa u has the pro- 
nounced nasal appendage, and fewer ventrals, and suheaudals. The 
latter form appears to me equally deserving of a speoific title, and I 
propose to call it millardi in recognition of the great impetus given 
to Natural History researches in India by Mr. W. 8. Millard by 
years of indefatigable labour in the interests of our Society. 

Description.-** Snout with slightly developed prominence above, 
covered with from 4 to 6 scales subequal to those seen elsewhere 
on the snout. Frontal Less than distance to end of snout, about 
two-thirds the breadth of the supraooulars on a line connecting the 
centres of the eyes. Supraocular*. As long as the pariekals. Nasal 
An entire shield in contact with the 1st but not the 2nd labial, Loreal 
A single shield behind the nasal grooved to form the inner wall of the 
lotealpit, and quite distinct from the 2nd supra&biaL* Prwoculars. 3, 
the lower two diverging to border the loreal pit, Postocular. One, 
Subocular, Usually one long aro-shaped shield, sometimes .subdivided. 
Temporals. One enlarged row. Supralabiah 7, none touching the 
eye. Infralabials B. Sublingual*. A single pair. 

. . " 1 " " T - 

* Tn tiki, it .great with hypnale though Boulanger (Oat. Vol. IU, p. 528) e»y« that the 
2nd wpralabial uteri At loreal pit in that tpaoita. 
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NOTES ON A COLLECTION OF SNAKES 
FROM PERSIA. 

BY 

Ma.ior F. Wall, LM.H., C.M.Z.8. 

Our Society is indebted lo Lieutenant A, T. Wilson (32ml Sikh 
Pioneers) for a most valuable and interesting donation of snake 4 * col- 
lected by him in Persia. 

The collection includes 50 specimens, comprising 15 distinct species, 
no l©hS than 3 of which are now to science. In three other instances 
the habitat previously recorded has been considerably extended, 
viz., Contia decsmliwata, C . eoroneUa , and Zamenis gemonensis . 
Mr. Millard has very kindly given me the privilege of classifying 
this collection, and making the following remarks upon the specimens 
included. 

Lieut, Wilson says: 

“ The snakes sent to the Bombay Nat. Hist, Society for identifica- 
tion were collected at a plaoe known as Maidan Mihaftan 30 m. E. 
of Sbushtar in S. W. Persia (see sheet 72. S. W. Asia . 8 m. «* l w ). 
It is a typical spot in the narrow belt of low hills which intervene be- 
tween the Zagros mountains and the vast flat plains of Persian Mesopo- 
tamia. The zoological types in this belt are distinot from those of 
Persian Mesopotamia, and closely allied to those of the Zagros moun- 
tains. Praotically treeless, with a total rainfall of 7* all of which falls 
between November and Marqb and destitute of water except in a few 
favoured spots, it is deserted by man in summer, the nomad 
tribes moving to their summer quarters in the Zagros at the 
end of March. $*rgo birds are rare, as also is the mongoose ; 
field mice and locusts are extremely common~~tt state of affairs 
favourable to reptiles* From May to July snakes abound every- 
where, but are seldom seen after July* 

The district is extremely hot in summer, the average maximum 
shade temperature for June* July and August being over 117 °. 99 
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Family— T yfhlopidak,, 

Typhlops wilsoniy spec. nov. 

A single specimen. 

Description . — Costats . — 2 heads lengths from head 24, midbody 24, 
2 heads lengths before anus 22. Rostral — About one-third the breadth 
of the head, not reaching as far back as the eyes, in contact with the 
intemasal. Nasals. — Just fail to meet behind rostral. The nostril is 
lateral ; an upper suture passes towards but fails to meet the rostral, 
the lower suture passes to the 2nd labial. Prmocular . — Touches the 
2nd and 3rd labials, and the subocular. Ocular . — Separated from 
labials by a subocular. The eyes are distinct, and their diameter about 
half the ocular shield. Supraocular s. — Just fail to meet. The inter - 
nasal, fronted, and supraocular shields subequal, and smaller than the 
occipital s 9 and parietal s which are subequal. Labials . — Four. Snout 
rounded. Length 1 foot inches, «.<?., 38 times the diameter at mid- 
body. Tail with a single small spine directed downwards, and slightly 
backwards. Colour . — Uniform dirty brown. 

I attach Lieutenant Wilson's name to this interesting addition to 
our Asian ophifauna. 

Family — G laucoNiid 
Glavconia macrorhynchus . 

A single specimen of this little known snake. 

Reference to Mr. Boulanger's Catalogue (Vol. I, p. 62) shows that 
the habitat “ Euphrates " was dubious. This specimen now dears up 
any doubt as to this locality. It agrees with Mr. Boulenger's descrip- 
tion excepting in the width relative to the length. I find this taken 
laterally is contained 81 J times in the total length (Blgr. 113 times). 
In case there should be any confusion in identification I attach an- 
other description. 

Rostral , — Very much broader than one-third the width of the 
head ; reaching back to a line connecting the anterior edges of the 
eyes ; in contact with the frontal behind. Nasals. — Reaching to the 
labial margin. Nostrils lateral ; an upper suture passes from them 
to the rostral ; a lower to the 1st labiaL Ocular descends to the 
lip between the 1st and 2nd labials. Eye very black, about half 
the ocular shields in diameter. Frontal and Supraocular s. — Sub- 
equal. Postoculars . — Twice as broad as the height of the 2nd labial. 
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Labial**—! Two ; the first between the nasal and the ocular, the second 
behind the ooular. Costal* in 14 rows. 

Snout hooked, its inferior prceoral surface concave. Length 
inches, t«e., 81J times the length of the lateral diameter in midbody. 
Body very distinctly compressed. Colour — Pinkish anteriorly, 

merging to a pale uniform greyish. 

Family— Born as. 

Ery$ jacufas . 

Six specimens. 

Agree with Bouleuger's description, but there are one or two addi- 
tional points I consider of importance I would like to call attention to. 
As in others of the Family I know the ventrals begin in the throat at 
an unusual distance behind the mental groove. The last two ventrals 
are narrower than the preceding. The last costal row is much enlarged 
and just one-half the breadth of the ventrals in mid-body, a feature 
that I expect will prove constant in all the species of the Family, and 
also found in the single species of the Family Xenopeltidai* The 
nasals touch the 1st and 2nd supralabials, a suture running from the 
nostril to the 2nd. Supralabials . — Tile first three, four, or five are 
high, the rest divided, their lower parts decreasing in ske from before 
backwards. Infralabials . — The first four or five are entire and broad, 
the rest divided. 
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Family — COLU BR1D J3 . 

ISeries A.~Aglt?ha. 

Sub-family-— Oolu bkin,e, 
Tropidonolus tesgeUatus. 


Two specimens. 
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The lowest praaocalar is minute. As in other Tropidonoti the re- 
duction of the costal rows from 19 to 17 is effected by a coalescence 
of the 3rd and 4th rows above the ventrak Keels are absent in the 
ultimate row, only in about the anterior two-thirds or so of the 
body. Apical pits are very obscurely visible in pairs, at any rate 
anteriorly. The nasal is semidivided, a suture running from the 
nostril to the 1st labial. 

Zamenis rhodorhachis . 


Four specimens. One is a very beautiful example of variety typiea, 
with a very bright pink vertebral stripe. The others conform to 
variety ladaoenm* 
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79? , 

The absorption of the costal rows is interesting. The two fiM steps 
from 19 to 17, and from 17 to 15 occur close together so that they 
may he reversed but usually the two rows next to the vertebral, «,<?♦, 
the 8th and 9th blend first and then the 3rd and 4th or 4fch and 5th 
rows above the vent mis. From 15 to 13 the two rows noxt the 
vertebral again blend, &#., the 6th and 7th above the vontrals, 

I noticed in specimen No. 2 a faint indication anteriorly of a pink- 
ish vertebral stripe so that it seems probable intermediate forms will 
be met with to connect the two colour varieties. The 4th wupralabial 
is divided in both forms, and 1 think it would bo more correct to say 
that the 4th, 5tb and 6th usually touch the eye, not the 5tb and Oth 
only, (vide Boulenger's Catalogue Vol. I., p. 398). The upper part 
of the 4th is referred to by Mr. Bonlenger as a subooular, an opinion 
I am opposed to. The origin of this small shield appears to me 
obvious in this and some other species of Zamenis and in some Simotes 
and analogy dictates its origin from the 4th supralabial. 

Zamenis mtcrolepis. 

Two specimens. 



three times as broad as the median rows and the length of each scale 
is about twice that of the scales in the penultimate row. It is also 
very peculiar iu that each scale touches three above instead of two 
which is the almost invariable ruje in snakes. The parietals are pecu- 
liar in ihat they touch no poatooular. The supralabials are peculiar 
in that the first two and the last two or three are entire, and all the 
rest divided. The colour is pale blue grey with well defined dun- 
black subrectangular marks. A median series passing as bars across 
is 










800 JOURNAL , BOMBAY NATURAL S 18 TORY SOCIETY, Vol. J fF/JCT. 


the back, are broader than the interspaces, Costally 3 or 4 series of 
quincunciately arranged spots decreasing in size from above down- 
wards pass alongtbe whole body, the uppermost alternating with the 
vertebral series. 

Zamenu gemovensut . 

A single specimen from Gotwand, North of Shushtar, S. Persia, 
accords with variety asiaws fBoettger). This variety has not 
hitherto been recorded further South than Palestine. 



The 3rd supralabial is divided, the upper part touching tbe eye. 

It is blackish with rather indistinct median rose-coloured streaks on 
each scale, more noticeable in the hinder part of the body. The belly 
is blackish-plumbeous, heavily mottled with rose-pink. The posterior 
borders of the supralabials are black. 

Conlia decemlineata . 

Ten specimens, the longest (viz. No. fi) measuring 1 foot 8$ inches, 
the tail 5J inches. 
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* Tho lorwU is ooafiaent with the nasal on both sides. 
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The reduction of rows from 1 7 to 1 5 is occasioned by a confluence 
of the 3rd and 4th rows above the ventrals. The largest specimen is 
nearly uniform brown, but the spots seen in the younger specimens 
are obscurely visible when scrutinised. The younger specimens are 
specked with small blackish spots which show a great tendency to 
occur in pairs or triplets side by side. In the posterior part of the 
body and tail these spots become rearranged in longitudinal inter- 
rupted lines. Hitherto 1 believe this speoies has been known from 
Syria only, but there is nothing surprising in the extension of habitat 
to Persia as the Fauna of Hyria is essentially that of the valley of the 
Euphrates and Tigris. 

( \rntia persim . 


Five specimens. 
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In specimens 3 and 4 the reduction of rows from 15 to 13 is brought 
about by a coalescence of the 3rd and 4th or 4tb and 5th rows above 
the ventrals. The prefrontal owing to the absence of a loreal meets 
the 2nd Bupralabial in all the specimens. 

In No. 3 there is a black well defined collar, and two narrower less 
defined bands on the head, one across between the eyes, the other 
across the middle of the parietal^ In the other specimens no such 
bands can be distinguished but the whole of the head between the 
limits of these three bands is quite black. 
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Contia coronella. 

Eight specimens, the largest (No. 1) 1 foot 2 inches, tail 2$ 
inches. 
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The redaction of scales from 15 to 13 is due to a confluence of the 
3rd and 4tli rows above the ventrals. 


The constancy of the oostal rows in the genus Contia as for as I 
know it, is such that I cannot help thinking that more than one 
(possibly three) distinot species are summed up by Mr. Boulenger 
under the title coronella (vide Catalogue Vol. II, p. 264). Hitherto 
it has only been recorded from Syria, but the extension of the habitat 
to the further limit of the Euphrates-Tigris basin is only in oonso- 
nanoe with other forms. 

Series B—OPISTHOGLYPHA. 

Subfamily — Dipsadokobphik*. 

Tarbophis tessellatvs, spec. nov. 

A single specimen, in 5 fragments. Length about 13 inches ? 

Description. Cnstals . — 2 heads lengths after head 21, midbody 21, 
2 heads lengths before the vent 17. Absorption .— From 21 to Id 
uncertain; from 19 to 17 the 8th and 9th rows coalesce on the tight 
side. Vertebral not enlarged. Ultimate row enlarged. Keels 
absent. Apical pits single, and very evident, Ventrals . — 248, very 
distinctly ungulate. Anal entire. Svbooudals 75 divided. 
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Rostral in contact with 6 shields, the naso-rostral sutures longest. 
Internasals. — The suture between the fellows half that between the 
priofrontal fellows ; two-thirds the intemaso-prasfrontal suture. 
Prafrontals, — Suture between the fellows greater than the prie- 
fronto-frontal sutnres ; in contact with internasal, postnasal (very 
slightly), loreal, praaocular, and frontal. Frontal.— Touches 8 shields, 
the ff onto-sup raocular sutures rather the longest. Length greater 
than distance to the end of the snout, — subequal to parietals. Supra- 
ooufars . — Length and breadth about three-quarters that of the frontal. 
Nasals divided, equal to or rather longer than loreal, in contact with 
the 1st and 2nd supralabials. A suture from the nostril to the 
1st supralabial. Loreal. — One, touching the eye below the praeo- 
cular. Proeocular. — One, touching the frontal. Postoculars . — Three. 
Temporals . — Scale-like, three superposed anteriorly. Suprala- 
bials . — 8, the 3rd, 4th and 5th touching the eye, 6th longest. Post- 
erior subliriffuals . — Three-quarters the anterior, in oontaot. with the 
4th and 5th (or 5th f ) infralabials ; the fellows quite separated. 
Infralabials . — The 5th is the largest of the series, and in oontaot 
with three soales behind. The suture between the 1st subequal to 
that between the anterior sublinguals. Pupil vertioal. Colour . — 
Greyish with three series of large well defined blaokish spots. The 
median form cross bars, and the lateral alternate as vertioal bars 
passing down as far as the angulation of the ventrals. Belly between 
angulation of ventrals blaok, the angulation lightly streaked. 

There are 46 cross bars on the body, and they involve about as 
many scales (2 to 8) in the length of the snake as the intervals. 
Many of these do not meet then' fellows accurately on the spine 
occasioning oblique, or divided bars. Head neutral tint, the lower 
half of the supralabials greyish. 

Psar#mophis schokari, • 

Two specimen*. 

The oostals 2 heads lengths behind head are 17, at midbody 17, 
and 2 heads lengths before the vent 11. Absorption agrees with that 
of other specimens I have examined. The first two steps from 17 
to 15, and from 15 to 18 occur very close together, and may be 
reversed. The 8rd and 5th rows above the ventrals are absorbed into 
the rotts above or below. From 18 to 11 the 4th is absorbed. 
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Supralabtah . — 9, the 5th and 6th touching the eye in both* No* 1, 
Ffenfrafa. — 175* Subcaudals . — 124. No* 2, F<?n<ral*. — 175. Suhcau- 
dais. — 119. 

Family. — VIPERIBJ5. 

S ub-family . — V ip hbinae . 

JSJcAw rarinatus. 

Three specimens. 

In No. 1, the costals 2 heads lengths from the head are 25, at 
raidbody 31, and 2 heads lengths before the vent 21. Ventrals and 
subcaudals 180 and 36. 

In No. 2 the costals are 29 — 32 — 23, and the ventrals and 
subcaudals 177 and 32. 

In No. 8 I omitted to record any lepidosis. 

Viper a lebetina. 

A somewhat tattered skin of this species. The scales in midbody 
25? Ventrals 175. Tail absent. The head was attached to the skin, 
and the lepidosis typical. 

Atraciaspis wilsoni , spec. nov. 

Two specimens, one very badly damaged about the head, is 2 feet 
8J inches in length, the tail 4 inches. 

Description . Costal s. — 2 heads lengths from head 23 (21 in one), 
in raidbody 23, 2 beads lengths before the vent 19. The reduction 
of rows from 23 to 21 and from 21 to 19 is due to the absorption 
of the 3rd row above the ventrals into the 2nd or 4th, both steps 
occurring very close together. Vertebrals not enlarged. Ultimate 
row enlarged, more than twice the breadth of the median oostals. 
Keels . — Very obtuse in the basal half of some median rows 
posteriorly. Ventrals in No. 1, 197; in No. 2, 180. Anal divided. 
Subcaudals . — In No. 1, 41, the 1st and 2nd entire. In No* 2, 
47, tbe 1st to 10th and last entire, the rest* divide. Rostral. 
— Touches ti shields, the rostro-internasal sutures as long as the 
rostro-nasal and rostro-lubial taken together. Portion visible above 
equals its distance to the frontal, Jnternasals*— The suture between 
the fellows three-quarters that between the prtefrontul fellows ; 
about half the internaso-preefrontal sutures. Prce frontal#^ — 
The suture between the fellows equal to the pradrouto-fronta 1 
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Atractapu wiltoni ( x 2). 


sutures ; in contact with interna sal, postnosal (slightly), upper 
pneoeular, supraocular and frontal. Frontal.* — Touches six shields. 
The fronto-supraocular sutures rather the longest. Nasals , — Longer 
than the pr ©oculars; in contact with the 1st and 2nd supralabial 
and both praeoculars. Nostril peculiar, with a small scale interiorly 
inside the aperture; a suture runs from the nostril to the back of the 
2nd supralabial, Proeoculars . — Two, elongate, and sub-equal, * 
JPost oculars . — Three decreasing in size from above downwards. 
Temporals. — Two superposed anteriorly, the lower larger. Sup- 
ralabtals . — 7, the 3rd and 4th touching the eye ; 3rd, 4th and 5th 
highest, the 7th longest. Infralabials 5. The 5th largest, quite 
separated from the labial margin by small marginal scales, the anterior 
of which also partially separates the 4th from the tip ; the 4th and 
5tb are very broad. Sublingual in contact with 5 infralabials. Eye 
with round pupil. 

A well developed grooved fang. Colour . — Uniform tarry-black 

above, plumbeous-black on the belly. 

1 have much pleasure in conferring Lieutenant Wilson's name 
upon this species. 


* On the right aide in one specimen a suture pastas from the eye only partially dividing 
the fed labial, apd suggesting that the lower proooular is derived from a division of 
thi* shield. 
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DESCRIPTIONS OF INDIAN MICROLBPIDOPTERA 

BY 

E. MkYRICK, B.A., F.R.8., F.Z.S, 

VIII, 

{Continued from page 638 of this Volume .) 

ElACHISTID/E, 

I have now satisfied myself that the family ElachuUdm as hitherto under- 
stood is heterogeneous in origin, and propose to restriot it to those forms 
which have long recurved sickle-shaped palpi, similar to those of the GeUehiadix 
and QSoophorida, to which they are really akin. The following genus is 
particularly interesting as furnishing, in my judgment, a good connecting 
link between the (Eaophoridcn and EtotahistidcB, though properly referable 
to the latter family. 

PromalacUs , n. g. 

Head with appressed scales ; tongue developed. Antennae in $ mode- 
rately (1) strongly (4) ciliated, basal joint elongate, with fugitive pecten. 
Labial palpi long or very long, recurved, second joint beneath with tolerably 
appressed or rather rough scales, terminal joint nearly or quite as long as 
second, slender, acute. Maxillary palpi rudimentary. Posterior tibi» clothed 
with hairs above. Forewings with lb shortly furcate, 7 and 8 stalked, 7 to 
costa, 11 from middle of cell. Hindwings under 1, elongate-lanceolate or 
sometimes linear-lanceolate, cilia 2-4 ; 2-7 separate, 3 considerably before 
angle of cell, 6 and 7 somewhat divergent, or rarely 6 absent (thtaMs)* 

Type P. holoxona. To thiB genus belong also itopulia, Meyr., and umantrie , 
Meyr., wrongly attributed to EpioatUma , and I now describe twelve other 
species. They are handsome insects, orange with white or metallic markings. 

PromalactU callimetalla, n. sp. 

V . IB mm. Head dark shining bronse. Palpi very long, orange yellow, 
terminal joint black, tip whitish. Antennas black ringed with white, apical 
fourth white exoept extreme tip. Thorax shining yellow, Abdomen dark 
fuscous. Fore wmgs elongate, rather narrow, costa gently arched, apex 
obtuse, termen very obliquely rounded ; bright deep yellow ; five bright 
violet-golden-metallio narrow fascitt edged with black, first basal, second at 
dilated towards costa, third median, approximated and connected with second 
on dorsum, space between these deep orange exoept towards ooBta, fourth 
from f of costa to before tornus, irregular, connected in huddle with third by 
a slender blackish bar, above which the space between them is deep omuge 
except towards costa, fifth terminal, broadest towards apex, space between 
this and fourth deep orange on tornus : cilia pale orange, base deep orange, 
above terminal fascia and on tornus grey. Hindwings lanceolate, grey irrora- 
ted with dark fuscous, appearing dark grey ; cilia dark grey. 
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Palm bills (Campbell) ; one specimen. 

Promalactit thiarilit, n, sp. 

& 9- 8 — 9 mm. Hoad and thorax bronzy- ochreous-orange, forehead 
broadly white. Palpi moderately long, ochreous, second joint black towards 
apex, terminal joint white with black apical band. Antennae white ringed with 
dark fuscous, ciliations in $ 1. Abdomen grey, anal tuft whitish -ochreous. 
Forewings elongate-lanceolate ; ochroous-orange ; markings white, edged with 
scattered black scales ; a slender almost basal oblique transverse streak ; a 
narrow streak from beneath costa at ^ to dorsum before middle ; a rather 
narrow somewhat angulated fascia at interrupted in middle ; a moderate 
apical spot : cilia ochreous tinged with grey, greyer towards tomes, with 
scattered black specks. Hind wings with vein 6 absent, cilia 4 ; grey with a 
slight brassy tinge, thinly scaled and pellucid towards base ; cilia light 
grey. 

N. Coorg, 5,600 feet (Newcome) ; Maduteima, Ceylon (Pole, Fletcher) ; in 
May and June, four specimens. This species may ultimately require generic 
separation on the neuration of hindwnigs, but as it is otherwise nearly allied 
to the rest, f do not think it necessary at present. 

Promalactit tynclina, n. sp. 

*9- 9 —10 mm. Head bronzy, face pale shining bronze, forehead broadly 
white. Palpi long, deep ochreous, terminal joint white mixed with black. 
Antenna* white ringed with black, ciliations in £ 1. Thorax deep yellow 
ochreous. Abdomen grey. Forewings elongate, narrow, costa gently arched, 
apex pointed, termen extremely obliquely rounded : light shining orange, 
basal area up to first line deep yellow-oohreoos ; a moderate white line from 
| of costa to beyond middle of dorsum, edged anteriorly with black irroration ; 
a fascia of black irroration from $ of costa to tornus, triangularly dilated dor- 
sally, followed on costa by a small white spot ; an apical patch of black irrora* 
tion ; cilia yellow, towards base sprinkled with black, on tornus grey. Hind- 
wings grey, thinly scaled at base ; cilia grey. 

Nilgiris, B,500 feet (Andrews) ; N, Coorg, 3,600 feet {Newcome) ; in May and 
June, two specimens. Very like paraatucta, but forewings more pointed and 
hindwing* narrower, first line black- margined anteriorly . instead of poste- 
riorly. 

Promalactit paratemta, n. sp. 

9* 11—14 mm. Head dark fuscous, face yellowish, forehead broadly 
yellow-whitish. Palpi very long, yellow-ocbreous or fulvous, terminal joint 
black sprinkled with white. Antenna white ringed with black. Thorax deep 
yellow-oohreous. Abdomen grey. Forewings elongate, narrow, oosta gently 
arched, apex round pointed, termen very obliquely rounded ; bright deep 
yellow -ochreous ; two white lines, first edged posteriorly and second anteriorly 
with black irroration, first from | of costa to beyond middle of dorsum, second 
from } of costs to 3 of dorsum, dilated towards costa, angulated and 
interrupted in middle, the angle connected by a streak of blackish irroration 

03 
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with tornus ; space included between these lines suffused with brown ; an 
apical patch of blackish irroration ; cilia yellow, towards base deeper with 
scattered black scales, on tornus grey. Hind wings rather dark grey ; cilia grey. 

Nilgiris, 0,000 feet (Andrews) ; N. Coorg, 3,500 feet (Ncwcome) ; from 
March to May, seven specimens. 

Promalactis halicyhta , n, sp. 

$. 15 — 16 mm. Head white, sides of face light ochreous. Palpi very long, 
white, second joint with rather rough projecting scales beneath, lower half 
brownish -ochreous sprinkled with blackish, terminal joint sprinkled with 
black. Anieunte white ringed with blackish, ciliations 2. Thorax ochreous- 
yellow, sometimes centrally suffused with white. Abdomen grey, apex 
whitish-ochreous. Forewings elongate, narrow, costa gently arched, apex 
acute, termeu extremely obliquely rounded ; ochreous-yellow ; a fine white 
oblique transverse line almost at base, not reaching costa, edges! anteriorly 
with blackish irroration ; a fine white line from before \ of costa to about 
middle of dorsum, edged posteriorly with blackish irroration, connected on 
dorsum, by a white streak edged above or sometimes wholly suffused with 
black irroration, with a slender white streak partially irrorated With blackish 
from dorsum beyond middle to j of disc, where it meets an inwardly oblique 
streak of dark fuscous suffusion from tornus ; some dark fuscous irroration 
along termen : cilia ochreous-yellow. Hindwings grey, thinly scaled and 
pellucid towards base ; cilia pale grey, becoming very pale yellowish at base. 

Palni Hills, 6,000 feet (Campbell), two specimens. 

Promalactis cirnopa, n. sp. 

9. 14 ram. Hjacl bronzy fuscous, face palo shining bronze, forehead broad 

ly white. Palpi very long, fulvous, second joint infuscated above, terminal 
joint blackish, base and apex white. Antenna) white ringed with black. 
Thorax shining orange -bronze. Abdomen grey. Fore wings elongate, narrow, 
costa gently arched, apex round pointed, termen very obliquely rounded ; 
deep orange ; a short white streak near base of dorsum ; a white streak from 
beneath costa at j to before middle of dorsum, edged with a few black scales 
on both sides ; a white transverse spot from costa before J, edged irregularly 
with black irroration. and an oblique white blaok edged streak from dorsum 
at j , united in disc by black irroration so as to form an iiregularly angulatad 
fascia ; the two streaks are connected along dorsum by a strong streak of black- 
irroration ; a small apical patch of blaok irroration, extended as a slender 
irregular streak along termen to tornus, including a white dot on middle of 
termen : cilia orange, on tornus* dark grey. Hindwings dark grey, cilia grey. 

Palni Hills, 6,000 feet (Campbell) ; one specimen^ 

PromalacUs amphicopa . n. rp. 

9. U mm. Head and vhorax orange-bronze, face pale orange, forehead 
broadly shining white. Palpi very long, fulvous -orange, terminal joint suffused 
with dark fuscous. Anti an® white ringed with black. Abdomen grey. 
Forewings elongate, narrow, costa gently arched, apex round-pointed, termen 
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oxtroraely obliquely rounded; deep orange; marking* silvery- white, finely edged 
with black irroration ; a slender almost basal oblique transverse streak, not 
reaching costa ; a slender somewhat curved fascia from beneath costa at 3 to # 
of dorsum; a slender very oblique curved streak from dorsum beyond middle, 
its apex almost reaching apex of a abort erect streak from tornus ; a transverse 
spot from oosta beyond middle ; an irregular streak along termea from above 
tornus to apex, broader upwards : cilia bronzy-orange, on tornus grey. Hind- 
wings grey ; cilia light grey. 

Khasi Hills, in September ; one specimen. 

PromalactU holozona , n. sp. 

$ 9* 12-13 mm. Head bronzy, back of crown bronzy-orange, forehead 
and lower part of face suffused with whitish. Palpi very long, oohreous-orangc, 
terminal joint suffused with dark fuscous. Antennas white ringed with black, 
ciliations in g 1. Thorax bronzy -orange. Abdomen dark grey, apex ochreoua- 
yellowish. Forewings elongate, narrow, costa slightly arched, apex obtuse, 
termeu very obliquely rounded ; shining orange ; four slender silvery-white 
fasciae, more or less strongly edged with black suffusion, first oblique, almost 
basal, not reaching costa, second from before £ of costa to middle of dorsum, 
third from before $ of costa to tornus, dilated on costa, sending a fine branch 
from below middle to dorsum at J, fourth terminal, from apex to tornus : cilia 
orange, beneath tornus and on a costal patch before apex grey. Hind wings 
rather dark brozny-grey ; cilia grey. 

N. Goorg, 3,600 feet ^Newcome) ; in August, three specimens. 

Promalactn clinome.tr a, n. sp. 

$ 9. 11-12 mm. Head orange-bronze, face mixed with pale silvery -bluish, 
anterior half of crown white. Palpi very long, whitish, externally irrorated with 
blackish* Antennae white, ringed with blackish, c illations in £ 1. Thorax 
bronzy -orange. Abdomen brownish-ochreous. Forewings elongate-lanceolate, 
bronzy -orange ; markings shining white, edged with blackish irroration ; a 
slender fascia almost at base, not reaching costa ; a slender transverse fasoia 
before $, reaching from dorsum $ across wing ; a slender straight fascia from 
domum before tornus to § of costa, interrupted in middle, dilated and not 
margined towards costa ; a small apical spot : dlia bronzy- ochreous, towards 
tornus greyer, with some black specks. Hind wings in $ grey, in 9 dark grey, 
rather thinly scaled towards base, in $ with oval transparent patch beneath 
cell near base ; cilia grey. 4 

Ceylon, probably at low level (Pole) ; two specimens. 

Prom lactis *«4dora,n, sp. 

9 mm. Head shining bronzy-grey sprinkled with whitish. Palpi long 
blackish. Antenna black ringed with white citations I, Thorax shining, 
orange-bronze. Abdomen light grey, apex whitish-oohreoua. Forewings 
elongate, very narrow, costa slightly arched, apex acute, tension faintly sinuate, 
extremely oblique ; orange-bronze, becoming orange-fulvous towards apex ; 
markings shining white, edged with black ; median and subdorsai dots almost 
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at base ; three short slender oblique streaks from dorsum ; three small irre- 
gular marks above fold boforo those respectively ; an oblique mark beneath 
costa before middle ; an oblique mark from oosta beyond middle, and a small 
spot beyond and beneath apex of this ; a dot on dorsum before tornus ; a 
moderately large blackish spot on costa about $ ; a rather elongate apical spot, 
and another on termeu above tornus ; oilia light ochreous, basal half orange 
fulvous. Hind wings grey ; cilia light grey. 

Khasi Hills, in March ; one specimen. 

Promalactis ephtaota, n. sp. 

$9* 12-14 mm. Hoad bronzy -ochreouH. Palpi very long, bronzy -orange, 
terminal joint more or loss suffused with blackish, tip white, Antenn® white 
ringed with black, ciliations in $ 1. Thorax shining orange -bronze. Abdomen 
dark grey. Forewings elongate, narrow, costa geufcly* arched, apex round- 
pointed, termeu very obliquely rouudod ; ochreouB* orange, dorsal area and a 
patch on middle of costa suffused with ferruginous ; markings pH very-white, 
suffusedly edged with black irroration ; two dots transversely placed almost 
at base ; a subdorsal series of three short oblique marks ; a longitudinal dash 
in disc near base ; two small round spots above fold, second beneath middle ; 
a dot on dorsum before tornus, connected by blackish suffusion with second 
of these ; a small spot 011 middle of costa, and another beneath and rather 
beyond it ; a small spot at apex, one or termeu above tornus, a dot between 
theso, and another on costa before apex, a small spot of blackish scales on 
costa at } : cilia ochreous-yellowiah, basal third ochreous*orange, beneath tornus 
grey. Hind wings and cilia grey. 

Khasi Hills, in September ; nine specimens. 

Promolaolin * pinthcriti*. n. sp. 

#9. 14-15 mm. Head and thorax bronze. Palpi very long,' fulvous, 

terminal joint more or less suffused with blackish, tip white. Antennae white 
ridged with black, ciliations in £4. Abdomen dark grey. Forewings elongate, 
narrow, costa gently arched, apex pointed, tormon extremely obliquely rounded; 
orango-ochroous almost wholly suffused with deep ferruginous ; marking* 
shining violet-white, edged with black ; median and subdorsal dots almost at 
base ; a fine longitudinal dash in disc near base ; three fine oblique streaks from 
dorsum to fold, first united with a reverse oblique streak in disc to 
form an acute angle ; a dot on dorsum before tornus ; a small oblique spot oa 
middle of costa beneath which is sometimes a dot in disc ; three elongate marks 
along termeu, third apical and largest ; cilia light yellow -ochreous, basal ialf 
ferruginous- fulvous. Hindwinga and oilia dark grey. 

Khasi Hills, in October ; ten specimens. 

QRACILARlADJb 

In a recent paper (Proc. linn. Soo. N. S. Wales, 1907, pp« 47—68) I recast 
the classification of Gracilarta and its immediate alltea, and 1 now give an 
arrangement of the Indian specter m the same system 



INDIAN MZCRO.LEPIDOPTERA . Hit 

LithoeoUetii triaroha , n, sp. 

9* 5 mm. Head bronsy-ochreoue mixed with white, face white. Palpi 
white ; maxillary palpi minute, distinct, porrooted. Antenneo whitish spotted 
with dark grey. Thorax bronzy -ochreous, with a rather broad white median 
transverse bar. Abdomen grey, beneath whitish-ochreoua. Legs white, banded 
with dark fuscous irroration, Forewings lanceolate ; bronzy-ochreous ; an 
extremely short white median basal streak, edged with black beneath, three 
narrow rather inwarda-oblique white fasciae, finely edged with black irroration 
anteriorly, and with a few black scales in disc posteriorly, very slightly angulated 
near costa ; from third fascia above middle proceeds a fine white downwards- 
curved streak to costa just before apex, edged beneath with black irroration ; 
cilia bronzy-ochreous, above apex with a white patch, on upper part of termeu 
irrorated with black towards base, towards tornus pale grey, Hindwings pale 
grey ; cilia whitish -grey. 

Pusa, Bengal ; one specimen, bred in August from cotton (Qostypium) 
(Maxwell Lefroy.) 

Epicephala, Meyr. 

The rough head is not always a well-marked character, the hairs of the crown 
being sometimes loosely appressed. The straight palpi are a good character, in 
all species except fiagdlata, in which they are somewhat curved. The speoies 
are closely allied and often similar. 

Epkephala ch< lybacma, n. sp. 

ft . 9 mm. Head ochreous- whitish mixed with grey. Palpi whitish, second 
joint externally with a dark fuscous median longitudinal line. Antenna; 
whitish-grey. Thorax grey. Abdomen dark grey, beneath ochreous- whitish 
with lateral series of oblique dark fuscous lines. Legs ochreous. whitish, 
anterior and middle pairs longitudinally lined with blackish, posterior tarsi 
obliquely banded with dark f ttscouH. Forewings very narrowly elongate, short- 
pointed, apex obtuse ; grey, veins more or less distinctly marked with fine black 
sines ; two indistinct oblique lines of dark fuscous scales from costa at £ and $ 
and a slender very oblique streak from tornus indicated by blackish margins ; 
a rather oblique transverse bluish-silvery -metallic line near before apex, edged 
with dark f neoous ; blackish anteapical and apical spots on costa beyond this : 
cilia dark grey, round apex, whitish with two black lines, inner metallic-bluish 
at apex. Hind wings dark fuscous ; cilia dark grey. 

Peradeniya, Ceylon, in September (Green) : one specimen. 

Epioyhala n. sp. 

14 mm- Head whitish. Palpi whitish, mixed with dark fuscous exter- 
nally. Antenna) grey. Thorax whitish^ sides fuscous. Abdomen grey, apex 
wintiah-ochreous, beneath whitish with oblique dark fuscous rings. Legs 
whitish, ringed with blackish-grey. Forewings very narrowly elongate, moder- 
ately pointed, apex round-pointed ; light fuscous irrorated with dark fuscous ; a 
slender whitish streak along dorsum from base to toruus ; an oblique whitish 
streak from beyond middle of this, and two parallel oblique whitish streak 
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from tornus, not reaching half across wiug ; short oblique whitish strignla? 
from costa before and beyond middle, and five whitish cloudy dots or marks 
on costa between these and metallic line ; some suffused whitish irroration in 
disc beneath these ; a nearly straight transverse silvery -metallic line at apical 
are a brownish -ochreous, edged beneath by a whitish wedge shaped mark reach- 
ing apex and above by a shorter similar mark, between these anteriorly is a 
transverse spot of blackish suffusion : cilia grey, round apex whitish with a fine 
black subbasal line, edged anteriorly with silvery-metallic at apex, and a posterior 
blackish apical hook. Hind wings and cilia grey. 

Maskoliya, Ceylon, in July (Pole) ; one specimen. 

Epicephaln frmata , n. sp. 

<J9. 9-10 mm. Head white. Palpi dark fuscous, white towards base and 
apex. Antenna? grey. Thorax fuBcous with white central stripe. Abdomen 
grey, beneath ochreous- whitish with lateral series of oblique grey lines, apex 
ochreous-whitish. Legs whitish spotted with dark grey. Forewings very 
narrowly elongate, short- pointed, apex round-pointed ; rather dark fuscous ; a 
white streak along dorsum from base to middle of iermen. attenuated posterior 
lv, upper odge emitting a short oblique streak before middle of wing, and a pair 
of longer oblique streaks from tomns reaching half across wing, before which 
the streak itself is out by a fine inwards-obiique line of ground colour ; three 
usually vory short oblique white streaks from costa before and beyond middlo 
and at J, sometimes reduced to dots, second sometimes longer ; a bent ail very- 
metallic transverse line at*, area preceding this more or less irrorated with 
whitish and blackish ; apical area ochreous- fuscous with a spot of dark fuscous 
suffusion anteriorly, edged beneath by a wedge-shaped white mark, and above 
by a shorter similar mark not reaching apex : cilia grey, round apex white with 
a fine black subbasal line, at apex with a dark fnaoous bar. Hindwings rather 
dark grey ; cilia grey. 

Puttalam and Ambulangoda, Ceylon, in November, February, and March 
(Pole, Fletcher) ; nine specimens* Near albiatriateUa, Turn,, from Queensland 
hitherto placed in Aaroceroop* on account of the smoother head, but by the 
palpi properly an Epicrphala), but differs by presence of the median branch of 
dorsal streak, and less developed costal streaks. 

EpieephaUt fiagiUata, n. sp. 

$?. 9 mm. Hoad white. Palpi somewhat curved, white, second joint suffused 
with grey except towards base. Antennae grey. Thorax white, shoulders 
brownish. Abdomen grey, beneath whitish With lateral series of oblique 
fuscous stripes, anteriorly darker. Legs white ringed with blackish -grey, 
anterior pair suffused with dark grey. Forewings very narrowly elongate, short - 
pointed, obtuse , light ochreous-brown ; a rather narrow white streak along 
dorsum from base to tornus ; moderate oblique white streak® from costa before 
and beyond middle, reaching nearly half across wing ; two strongly curved 
parallel transverse fine white lines about preceded on lower half by ah 
obliquo white streak ; beyond these are white costal and terminal marks not 
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reinstall g apex, and a small black central dot before apex : cilia grey, round 
apex white with two fine black lines, at apex with a bar of blackish irroration. 
Hindwings and cilia grey. 

Peradeniya, Ceylon, in March (Green) ; one specimen. Also similar to 
AlhiHriatdla , which however has the first curved posterior line represented by 
two straight streaks placed at an acute angle. 

Ejneephala trigonophora, Turn. 

( Ornix trigonophora t Turn., Trans. Roy. Soc. S. Austr. ltfOO, 21.) 

Maskeliya, Ceylon, in August (Alston) ; one specimen. Comparing this with 
my single Queensland specimen, I am unable to find any distinction. 

Epicephata albifrom , Stt. 

( Ornix albifrom , Stt., Trans. Ent. Soc, Lend. V, (n. *.), 122.) 

K. Ooorg., 3,500 feet, in March (Nowcome); one specimen, which seems 
to be identical specifically with Staiuton’s example from Calcutta. 

Epicephata stauropa. n. sp. 

10 mm. Head white. Palpi white, externally mixed with fuscous. An- 
tenna* dark grey, obscurely pale-ringed. Thorax white, shoulders fuscous. 
Abdomen groy, beneath whitish with lateral series of obliquo fuscous stripes. 
Legs white banded with blackish, posterior tibia* greyish. Fore wings very 
narrowly elongate, moderately pointed, apex round 'pointed ; pale fuscous 
irrorated throughout with dark fuscous ; three moderately broad oblique white 
streaks from dorsum reaching half across wing, first extended along dorsum to 
base, its apex irregularly expanded, third slightly curved and followed closely 
by a parallel white line ; three short oblique wedgeshaped white streaks from 
costa before and beyond middle, and at j ; beneath the two last of these are 
short blackish marks ; a curved transverse silvery -metallic line at $ ; apical 
area beyond this fulvous, edged beneath by a white mark, and including a 
central cross-shaped black dot ; a small silvery-metallic apical dot : cilia grey 
round apex white with a black snbbasal line. Hindwings groy ; cilia pale grey 
tinged with ochreous. 

Khasi Hills, in September ; one specimen. 

Eptocphala catomris, m sp. 

10 ram. Head white. Palpi white, externally mostly dark fusoous except 
towards base. Antennas dark grey, obscuroly pale-ringed* Thorax dark, 
fuscous. Abdomen dark fusedus, beneath ochreous with oblique dark fuscous 
bands. Legs wliite banded with blackish, posterior tibico greyish. Fore- 
wings very narrowly elongate; short -pointed, apox round-pointed ; dark 
fuscous ; a moderate White streak along basal $ of dorsum , a moderate 
oblique white streak from dorsum beyond middle, not reaching half across 
wing ; some interrupted white marks representing a double oblique streak from 
tomus ; three moderate oblique white streaks from costa before and beyond 
middle, and at j, reaching | across wing, first shortly produced along costa 
towards base ; a somewhat oblique transverse leaden-metallic line at J, 
narrowly edged with white anteriorly and followed at extremities by small 
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white spots ; apical area suffused with fulvoua-ochreoua with a small black 
central spot : cilia grey, round apex white with two blackish lines. Hind- 
wings dark grey ; oilia grey. 

Khani Hills, in September ; one specimen. 

PhrizootceU8,n. g. 

Head smooth ; tongue developed. Antenna? over 1, filiform, simple, basal 
joint modorately elongate, without pecten. Labial palpi long, curved, slender, 
smooth -scaled, terminal joint rather shorter than second, pointed. Maxillary 
palpi short, slender, filiform, porrected. Middle and posterior tibia? and two or 
three joints of tarn above with rongh projecting bristly scales. Forewings with 
lower fork of vein lb obsolete, 2 and 3 obsolete towards origin, 4 and 5 connate. 
7 to costa, 8 absent, 1 1 from near base, Hind wings linear, cilia 6 ; 2-7 
separate, 6 and 7 closely approximated. 

Type P. trochotUicha . Differs from Acrocercop* in having the middle tibia? 
and two or more joints of both middle and posterior tarsi bristly, whereas in 
that genus only the posterior tibia? and first joint of tarsi art? so. 

Phri i osceliB liter aria, n. sp- 

8 mm. Head, palpi, and thorax white. Antenna? white, finely dotted 
with dark fuscous. (Abdomen broken.) Legs white spotted with blackish. 
Forowings very narrowly elongate, parallel-sided, short-pointed ; white ; five 
irregular blackish spots on anterior £ of costa, first two small and connected 
with dorsum by fine fuscous lines, others longer and reaching more than half 
across wing ; three rather oblique blackish marks from dorftum about middle, 
reaching half across wing, central one longer ; two small blackish spots on costa 
beyond middle, and a fine oblique strignla from dorsum opposite ; a blackish 
ring in disc at J; a fine transverse blackish line midway between this and %pex, 
preceded by a short oblique dorsal atrigula ; a small brownish apical spot finely 
edged anteriorly with black : cilia white, beneath tornus greyish, round apex 
with base brownish edged by some blackish specks. Hindwings rather dark 
groy ; cilia light grey. 

Maskeliya Ceylon in January (Pole) ; one specimen. 

Phrixo8ceU» campstyrupha, n. sp. 

£. 9 mm. Head, palpi, and antenn® white. Thorax white, shoulders yel- 
lowish. (Abdomen broken,) Legs white, banded with oohrepus-yellowish. 
Forewings very narrowly elongate-lanceolate, very long pointed ; white ; four 
pairs of fine transverse dark grey lines edged with yellowish, first three pairs 
on anterior half of wing, third pair sinus te-angulated in middle, hardly oblique, 
entire, fourth beyond middle, oblique, filled up with ochreous-yallowish ; be- 
yond this the wing is pale yellow, with two white longitudinal subsinuatc lines 
edged with blackish irrorations, and a short white dorsal streak beyond fourth 
fascia : cilia wliitish-ochreoua, towards tornus greyish, round apex with a 
blackish median line. Hindwings rather dark grey ; cilia grey. 

Maskeliya, Ceylon, in February (Pole) ; one speoimen. Very like P . trooho- 
tticha, but antennae wholly white, third fascia of fore wings less oblique and 
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amnate-angulated Instead of straight, an additional white dorsal streak beyond 
fourth fascia and legs banded with yellow instead of blackish. 

PhrixoMehB trochoslicha , n. sp. 

£ 9. 7*9 mm. Head and thorax whitish. Palpi white, second joint With 
a dark grey apical dot. and sometimes a few other grey scales towards base. 
Antenna white, more or less distinctly spotted with grey. Abdomen light 
grey, beneath whitish. Legs white banded with blackish. Forewings very 
narrowly elongate .lanceolate, very long-pointed ; white, often yellowish-tinged ; 
four pairs of oblique transverse ochreous-yeilow lines irrorated with black, first 
three pairs on anterior half of wing, third generally obsolescent towards 
dorsum, fourth beyond middle, more oblique, in one specimen strongly markod 
with black : beyond this the wing is oohreous-yellowish with two fine white 
longitudinal subsinuate linos edged with black irroration, sometimes terminated 
by a blaokish apical dot or mark : cilia whitish, towards tornus greyish, round 
upox with base ochreous yellow and a black median line. Hind wings and 
cilia grey. 

Khasi Hills, in March : six specimens. 

PkrixoseeJee htfdrocovma , n. ap. 

9. 9 mm. Head, thorax, and untemue whitish. Palpi white, second joint 
with oblique blackish-grey subapical band, Abdomen grey, beneath white with 
lateral series of oblique grey stripes, last two segments laterally suffused with 
grey. Logs white, posterior tarsi ringed with blackish. Forewings very narrowly 
elongate, gradually narrowed posteriorly, apex obtuse ; whitish, on dorsal half 
tinged with pale yellowish : markings ferruginous-ochreous ; a aeries of short 
indistinct transverse strigulie along costa ; a series of oblique irregular atrigula) 
above dorsum and termen, tending to be connected into an irrogular waved 
streak ; a median fascia of two parallel curved oblique stria from dorsum not 
reaching costa ; a roundish ochreous apical spot : cilia white, beneath tornus 
grey, round apex with a blaokish subbasal and fuscous median line. Hind- 
wings and cilia grey. 

Khasi Hills, in November ; one specimen, 

Acroc^rcops, WnUgr. 

Lord Walsingham has correctly pointed out that this is a prior name for 
Oonopomotpha , Meyr, 

Aenmreop§ *tr4cta, n. sp. 

$. 6 mm. Head whitish, lower part of face grey. Labial palpi rather 
short, expanded with loose scales, white, second and terminal joints with black 
basal bands. Maxillary palpi expanded with loose scales, white banded with 
black* Antenna dark grey, beneath whitish. Thorax blaokish. Abdomen dark 
fuscous, beneath sharply banded with white. Legs white banded with blaokish* 
Forewings narrowly lanceolate ; grey closely irrorated with blackish ; a small 
whitish spot on costa towards base ; slender slightly oblique white fascia at $ 
and beyond middle, each with two or three separate black scales in disc ; two 
approximated opposite pairs of small ill-defined whitish costal and dorsal spots 
14 



816 JOURNAL , B02ff#A F NA TURAL BISTORY SOCKET Y , Vol XV 111, 


posteriorly : an undefined white apical dot : cilia dark grey, beneath apex 
with a short wubbasal dash of whitish suffusion. Hind wings dark grey ; cilia 
grey. 

Maskoliya, Gay Inn, in July (Pole) ; one specimen. The expanded maxillary 
palpi are exceptional. 

Acrocercops urbana, n. sp. 

9. 9 mm. Hoad white. Palpi white, second joint with two dark grey rings, 
apical scales somewhat projecting, terminal joint with traces of a grey median 
ring. Antennae light greyish, white towards base. Thorax white, anteriorly 
mixed with blackish. Abdomen grey, beneath white with median and apical 
black bands. Legs white ringed with black* Forewings very narrow -Janceo 
late ; white ; four rather oblique parallel fascia; ; first almost basal, light 
yellow- browinsli, very undefined, second broad, blackish, third moderate, 
light brownish, becoming black on costa, fourth narrow, light brownish, mixed 
with black on costa ; between each pair of these fasciae is a scries of throe 
small black dots, costal, discal, and dorsal ; a blackiHh apical patch, preceded 
by a slender oblique pale brownish streak, and some scattorod blackish scales ; 
cilia whitish oclireous, round apex greyish with a black postmedian line, at 
apex with a white basal spot followed by blackish. Hind wings grey ; cilia 
light grey. 

Kliasi Hills, in October ; one specimen. 

Acrocercops ordinatella , Meyr. 

(Gracilaria ordinatella , Meyr., Proc. Linn. Soc. N. S. Wales, 1880, 14b.) 

Peradeniya, Ceylon, ju June (Green) ; one specimen, exactly similar to my 
Australian examples. 

Acrocercops quadrifasciata , Stt. 

( Gracilaria quadrifasciata , Stt., Trans. Ent. Soc. Loud., (3rd Scr.), 295, ph X, 
b.) 

Very close to the preceding and following species, but apparently distinct ; 
I have not obtained specimens. 

Acrocercops geotoy tea, u, sp. 

£9, 6-7 mm. Head shining white. Palpi white, second joint with an 
ochreous-grey ring, terminal joint with three faint ochreous rings. Antennas 
white, faintly ringed with ochreous. Thorax whitisU-ochreous. Abdomen 
whitish. Legs white, faintly ringed with ochreous, middle tibirn with grey 
apical band. Forewings very narrowly elongate-lanceolate ; pale shining 
ochreous ; five moderate rather oblique white fascice, very faintly edged with 
fuscous, and each marked with three fuscous dots or singula, costal, discal, 
and dorsal, first fascia near base , a sixth white fuscous-edged fascia close 
before apex, contracted on termen : cilia pale grey mixed with whitish on 
termen, round apex dark fuscous towards base, with a white subbasal dot at 
apex. Hindwings rather dark grey ; cilia pale grey. 

Maskcliya, Ceylon, in February (Pole) ; two specimens. 
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A croocrcops nitidula ,‘Stt. 

(Gradlaria nitidula , Stt., Tram*. Ent. Soc. Lond„ i, (3rd Ser.), 299, pi. x. 9,) 

1 do not possess this species, 

Acroc#rcops ttrminaUm , Stt. 

(Grad?aria Urminaiiop , Stt., Trans. Ent, Soc. Loud., i, (3rd Sei\), 298, pL x, 8.) 

Apparently allied to coiWm’a, but I do not possess it. I note here that 
Gracilaria falcaiella, Stt., Trans. Ent. Soc. V. (u. aer.)» 121, does not belong to 
this group at all, but to the Elachiniidw. 

Acrocercops cuthedrfm, n. sp. 

H mnu Head and thorax white. Palpi white, second joint with dark 
fuscous apical band. Antenna; grey, towards base white. Abdomen grey 
beneath white with dark fuscous rings. Legs white, banded with dark fuscou*. 
Forewings very narrow, elongate * lanceolate ; light ochroous-brown ; five white 
fascia; finely edged with black, first moderate, basal, oncloaing a small spot of 
ground colour on costa, second rather broad, narrower on costa, outer edge 
anguiated near dorsum, third beyond middle, moderate, oblique, abruptly 
dilated below middle so that posterior edge forms a quadrate dorsal expansion . 
fourth slender, oblique, more or less narrowly interrupted in middle, fifth 
anteapical, moderately broad, oblique, rather irregular t cilia pale greyish 
white on basal half at apex and on lower extremity of fifth fascia, with two 
incomplete black lines. Hindwiugs rather dark grey ; cilia light grey. 

Khasi Hills, in September and October ; three specimens. 

Acrocercops ortkalocha , n. sp. 

9 . 8-9 mm. Head and thorax shining white. Palpi white, second joint 
with grey apical band. Antenmo pale greyish, becoming white towards base. 
Abdomen pale grey, beneath white with grey rings. Legs white ringed with 
grey. Forewings very narrow, slightly widest near base, short-pointed ; rather 
light yellowish-brown ; four shining white fascia; edged with black, slightly 
narrowed towards costa, first narrow, basal, other three moderately broad, 
fourth at $, not black-edged posteriorly, apical area black on costal half, in- 
cluding a white anteapical strigula from costa and a white apical dot ; cilia pale 
greyish -ochreous, round apex whitish with a black basal line. Hindwings light 
grey ; cilia pale greyish -ochreous. 

Khasi Hills, in October ; two specimens, 

Acrvearcopi hiplma, n , sp. 

12 mm. Head shining white. Palpi white, upper edge of second joint 
dark fuscous. Antenme white, miff used ly spotted with grey. Thorax brown. 
Abdomen grey, beneath white ringed with dark fuscous. Legs white, banded 
with dark fuscous. Forewings very narrowly elongate, short-pointed, obtuse ; 
rather dark brown ; three shining white fasci®, first towards base, broad, broadest 
on dorsum, second median, moderate, dilated towards dorsum, third towada apex , 
rather narrow, anteriorly rather convex, preceded by blackish suffusion ; beyond 
this is a blackish longitudinal spot, terminated by a white apical dot : cilia 
brownish, with some whitish suffusion on lower extremity of third fascia, and 
a postmedian dark fuscous shade round apex* Hindwings And cilia grey. 
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Kha»i Hills, in June ; one specimen, 

Aeroreroop $ triacris, n. sp. 

8 mm. Head white. Palpi white, second joint with grey apical band, 
terminal joint suffused with grey anteriorly. Antennae grey. Thorax white 
sides bronzy, Abdomen grey, beneath white with grey rings, apical tuft 
wbitish-oehrcouH, at apex white. Legs white banded with grey. Forewings 
linear-lanceolate, acute ; golden- bronse ; markings shining white, strongly 
blackish edged ; a triangular blotch on dorsum before middle, not quite reach- 
ing costa ; two fascioj, broad on dorsum and strongly narrowed to costa, first 
at J, second ant ©apical, not dark-margined posteriorly ; between these is a 
slender oblique streak from costa, reaching more than half across wing ; apical 
area beyond second fascia ochreous-yollow, apex itself black : cilia pale bronzy - 
greyish, at apex with base white followed by a fragment of a black line. 
Hindwings grey, cilia pale bronzy-greyish. 

Maskeliya, Oeylon, in May (Pole) ; one specimen. 

Acroeereops orbifera, n. sp, 

$ 9. 18 mm. Head and thorax shining whitish (partly defaced). Palpi 
whitish, second joint with blackish apical band, terminal joint blackish above 
and beneath except towards base and apex. Basal joint of antennoe whitish 
above, dark fuscous beneath (rest broken). Abdomen fuscous, beneath silvery- 
wliite with slender fuscous rings. Legs white banded with dark fuscous. 
Fore wings very narrow, slightly widest near baso, apex long-pointed ; shining 
golden- bronze, base of dorsum narrowly white ; three shining yellowish-white 
fasciae edged with black, very broad on dorsum and strongly narrowed towards 
costa, at about i, $, and before apex respectively ; between second and third 
a whitish black-edged strigula on costa, apex beyond third fascia black except 
a white apioal dot : cilia grey, at apex with a black basal line. Hind wing 
rather dark grey ; cilia grey. 

Palni Hills, 6,000 feet (Campbell) ; two specimens. 

Acroceropps resplendent, Sit. 

( Gracilaria reeplendm*, Stt., Trans, But. Soc. Lond„ i, (3rd nor., 234, pi. x, 4). 

Khasi Hills, in October and November, received in plenty. Before the 
anteapical blotch of forewings are two whitish dark -edged dots transversely 
placed ; these are omitted by Stainton both in his description and figure, but 
are always present, and are plainly visible in the type -specimen. 

A erooercops chryeargyra , n. sp. 

9. 9 mm. Head silvery -white, lowor part of face brassy, back of crown 
golden-bronze. Palpi white. Antennae grey. Thorax orange bronze, posterior 
half of patagia white. Abdomen greyish -ochreous, beneath white, with lateral 
series of oblique fuscous bars. Legs white banded with blaokish. Forewmgs 
elongatedanoeolate ; bright golden-orange ; four somewhat rounded- triangular 
silvery-white black-edged dorsal blotches, reaching about $ across wing, tipped 
with violet, their posterior margins raised into a transverse ridge ; a slender 
shining violet-silvery streak along basal third of costa, thence deflected almost 
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to reach apex of second dorsal blotch. Latter portion black-edged ; a shining 
pale violet black-edged dash above disc between second and third blotches, and 
another between third and fourth ; violet black-edged dots on costa opposite 
third and fourth blotches ; a silvery* white spot on costa just before apex, edged 
beneath with black : cilia grey, round apex bronzy -fulvous, at costal termina- 
tion dark grey preceded by white. Hmdwings dark grey ; cilia grey. 

Khsai Hills, in October ; one specimen. A splendid insect ; the maxillary 
palpi are shorter than usual, the bristles of posterior tibiae longer ; the ridge 
of raised scales on foro wings are a peculiar character, 

Acrocercopa tetracrena, n. sp. 

5 . 9 mm. Head white. Palpi white, second joint dark grey above and 
at apex, with scales angularly projecting beneath at apex, terminal joint with 
grey suffused submodian ring. Antennae grey. Thorax bronzy -brown, with 
white central stripe. Abdomen grey, beneath white. Logs white, banded with 
blackish-groy. Forewing very narrowly elongate-lanceolate ; bronsy-brown : 
four semioval white black-edged dorsal spots, not reaching half across wing, 
first and fourth smallest, first extended dorsally towards base ; a fine white 
transverse strigula just before apex, surrounded with dark fuscous suffusion, 
dilated on costa : cilia fuscous, at apex with a black subbasal line followed by 
whitish suffusion. Hiudwings rather dark grey : cilia grey. 

Maskeliya, Ceylon, in October (Pole) ; one specimen. 

Acrocercop * cavteUata, n. sp. 

30 mm. Head white. Palpi white, second joint grey towards apox. 
Antennas grey, basal joint whitish, beneath dark fuscous. Thorax white, 
side* bronzy -fuscous. Abdomen grey, beneath white. Legs white, banded with 
blackish. Forewings very narrowly elongate-lanceolate ; oohroous-browu, 
darker and bronzy tinged on costal half; three silvery- white black-edged 
somewhat rounded triangular dorsal blotches, reaching more tbau half across 
wing, first about i, irregularly extended along dorsum almost to base, second 
beyond middle, third towards apex ; a white mark on apical portion of costa 
edged anteriorly by an oblique black strigula : cilia light brownish, towards 
tomuM greyer. Hindwings rather dark grey ; cilia light grey. 

Maskeliya, Ceylon, in February (Pole) ; one specimen. 

Acrocensop* tricyfna, n. sp. 

$ $ . 7—9 mm. Head white. Palpi white, seoond joint dark fuscous above 
towards apex. Antennas grey, in front whitsb, basal joint white, beneath black. 
Thorax white, sides bronzy. Abdo»*en dark fuscous, beneath oehreous- 
whitlsh. Legs blackish ringed with white, tarsi white, posterior pair spotted 
with grey. Forewings narrowly elongate-lanceolate ; oohreous bronze ; a broad 
shining white dorsal streak from biee, its upper edge from -j- to beyond 
torn us forming three strong rounded-triangular black-edged prominences, 
reaching § across Wing, the concavities between these almost reaching dorsum : 
a white black-edged dot on costa at } ; a fine white Mack-edged oblique 
transverse streak before apex : cilia white, towards tornus grey, beneath apex 
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with n hat' of dark grej nuffosion, above apex with three dark fuWous 
strigulru, before first of these bronzy. Hindwmg* rather dark grey ; oU» 
gre>. 

Khaw Hills, in November ; Puna, Bengal, bred in April from ham mining 
leim« of Blum to. laetra (Lefroy) , four specimens. 

1 < rorercopft wodelta, n. sp. 

9. 8 mm. Head white, face f uscous-tmged. Palpi white, second joint 
with upper edge and an apical band blacked), terminal joint with blackish 
submcdian ring. Antennae grey, m front whitish, liasal joint white, beneath 
blackish. Thorax white, Hides bron/y-funcooh Abdomen grey, benoath white. 
Legs white, banded with dark fuscous and blackish. Forewings tmrrowh 
Wnngftio-lanceolate, bronzy-fuscous , a modi lately broad oohroous white dorsal 
utreak trom base, lie tween j and i forming thru broad triangular black edged 
blotches whose tips almost or quite coalesce witli white black edgtd dots on 
costa, the angular indentations betwoen these almost 1 caching dorsum a linn 
white black-edgod oblique tiansverso streak bofoio apex : cilia whitish, beneath 
tomtiK givyish, beneath apex with a hron/j hm, above apex with three daik 
fuse ous tfngula 1 before first of these bron/v Hindwmg* rathci dark grev , 

< tha grey, 

Mttskelija, Ceylon, in January (Pole ) one specinn ti 

Acrocercops lyrtca n. sp. 

$. 8 mm. Head shining white Palpi white, second pout with two daik 
grey bands, apex of terminal joint dark grey. Antenna? grey. Thorax white, 
sides bronzy- fuscous. Abdomen grey, anal tuft white, beneath white with 
lateral series of oblique grey stripes. Legs white, bandod with dark groy. Fore 
wings very narrowly lanceolate, gradually narrow od from near base , bronzy 
fusoouH, becoming bronry-ochreous on dorsal half , a advery-white at* e along 
dorsum from base to torn us, its apex rathei d dated into an irregn 1 spot , a 
sihery white elongate patch along termerx from above tomus a* jst to apex, 
its anterior extremity emitting a projection which extends J across wing ; above 
this patch beneath costa as a smuato black longitudinal line terminating in a 
transverse black apical mark : cilia white, towards torn us greyish* above apex 
with a black median lino, beneath apex with a blackish bat. Hind wings wither 
dark groy ; cilia grey. 

Maskeliya, Oeyiou, m March (Pole); one specimen. 

Acrooercop* gemmi* Ua, Stt. 

{Grtwilariu gemoruella, Stt., Trans. Lot. Soc. Loud, 1 (3rd sers.X <$7, pi. x, (>.) 
Maskoliya, Ceylon, in March and April (Pole); N. Cooig. 3,5h0 feet* in Octo- 
ber (Newcorae). None of xny specimens show the anterior prominence of the 
dorsal streak mentioned by Stain ton, but otherwise they agree precisely* and 1 
am unable to regard them as distinct 
Aorocercapt argyra$pU f n. sp, 

8 mm. Head white. Palpi white, lined with blockish. Antenna) 
whitmh-grey. Thorax shining white, sides ochreowubronse. (Abdomen broken,) 



t*g# wfc&h handed with dark fuscous. ftftewiagi » veirf narreiriy 
lanceolate; ochreoos-bronw ; a moderate silvery-white stripe akmg doream from 
base to tomot, ft bright silvery-whHe apical Wotoh occupying more than 4 of 
wing, narrowed towards costa, anterior edge minded and edged with dark ins- 
con* suffusion, enclosing a subtrnnsvem black apical mark : cilia white, at apex 
with a blackish median line, towards tornus grey. Hindwings dark grey : 
cilia grey. 

Khasi Hills, in March ; two specimens. 

Acrocereopa galtopa, n. sp. 

9- 10— 11 mm- Head oohreous- whitish. Palp? whitish, apex of second 
joint sometimes with a grey dot. Antenna) whitish, faintly dotted with grey. 
Thorax whitish, sides pale oohroous. Abdomen palo greyish-ochreous, beneath 
ochreous-whitish, Logs whitish, indistinctly banded with grey. Forewings 
very narrowly elongate, moderately pointed, apox slenderly produced, acute : 
ochreous-whitish, towards base more ochroons-tinged: ft moderate undefined 
pale oehrcous spot on costa before middle, and another on dorsum beyond 
middle, almost connected into an obliqtio fascia ; apical third of wing almost 
wholly occupied by an oohreous-brown patch composed of several confluont 
spots, sometimes with an undefined transverse bar of dark fuscous irroration at 

: cilia wbitish-oehreouH. Hindwings grey; cilia pale greyish-ochreous. 

Khasi Hills, from July to September ; three specimens. 

AcroeercopB ochronephela , n. sp. 

<J. 51 — 10 mm. Head shining whitwh-ochreoun, face more whitish. Palpi 

whitish. Antennas whitish, spotted with grey. Thorax ochreous. Abdomen 
grey, beneath whitish. Legs white, banded with dark fuscous. Forewing* very 
narrowly elongate-lanceolate ; yellow -ochreous, deeper and sometimes brownish- 
tinged posteriorly ; two slender cloudy undefined whitish- ochreous transverse 
fasciae at about 9 and f, : cilia pale ochreous, above apex ochreous- whitish Hind- 
wings rather dark grey ; cilia grey. 

Khasi Hills, in December and March ; three specimens. 

Acroetrcop s muropin^ n. sp. 

$. 9 ram. Head ochreous- whitish. Palpi white, terminal joint sometimes 
spotted with grey. Autettn® greyish. Thorax light greyish-bronze. Abdomen 
greyish, beneath white with lateral series of oblique fuscous stripes. Leg* 
white, spotted with grey and blackish. Forewings very narrowly elongate, 
gradually narrowed, apex rounded-pointed ; light red-brownish, somewhat 
mixed with shining grey* a fine oblique white stria from $ of costa to torn us, 
edged posteriorly in middle by several black scales ; a white dot on costa near 
apex* partially blackish edged; a small round black apical spot : cilia grey* round 
apex brownish, beneath apex with a blackish hook* above apex with a white 
spot, Hindwings dark grey ; cilia grey. 

Khasi Hills* in October ; two specimens. 

Acrocereopi f tkarcha, n. sp, 

£ $. IM4 mm. Head shining ochreous- white. Palpi white, second joint 
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with blackish -grey apical band, terminal joint with anterior edge blackish towards 
apex. Antenna dark grey. Thorax achroous- white, sides dark bronzy-fuscous. 
Abdomen rather dark grey, taneath obliquely banded with white. Legs dark 
groy, ringed with white. Forewings vory narrowly olongate, short- pointed, apex 
obtuse ; dark bron ay-fuscous ; a yellow-whitish streak along dorsum from base 
to tornus, upper edge twice sinuate upwards, and enlarged into a round spot at 
apex ; an elongate-oval whitish spot beneath costa at £ ; from six to eight line 
oblique white strigul® from posterior half of costa, variable in number and 
length, last transverse and cutting off a small black apical spot ; two white dots 
on tormon, lower larger : cilia grey, round apex dark fuscous, white at base 
above apex and on a bar beneath apex. Hind wings rather dark grey; cilia grey. 

Mxskeliya, Ceylon, in January, June, and October (Pole) ; three specimens. 

Aorocercop* manli&a , n, up. 

ft. 10 mm. Head yellow -whitish, sides of crown yellowish, face white with 
a blackish median bar. Palpi white, second joint dark grey except towards base, 
with tuft of projecting scales beneath. Antenna) white, pale greyish above. 
Thorax white, with yellow-ochreous spot on shoulders and small black pos- 
terior spot. (Abdomen broken,) ljcgs white, bauded with oohreous-yellowish 
and ringed with dark grey. Forcwings very narrowly enJongate4ancoolate , 
acute ; bright deep oohreous-yellow; costal edge blackish; base of dorsum white : 
three white disoal blotches, first moderate, subtriangular, blackish -edged, before 
f, second elongate, extending from ^ to {, sometimes connected with first, third 
very elongato, extending from just beyond second to costa near apex ; a slender 
inwardly oblique blackish Htreak from middle of costa to junction of first two 
blotches, preceded by a white costal dot ; a fine white very oblique stngula 
from $ of costa running into third blotch near apex, space between this and 
third blotch black, extended as a blackish streak between second and third 
blotches • a short white strigula along costa running into apex of third blotch, 
space !x)tweon this and preceding strigula black ; a white apical mark * cilia 
whitish -ochreous, towards tornus greyish, basal third yollow-ochreotie, at apex 
with two blackish hooks. Hindwings and cilia grey. 

Kbasi ITills, in November ; two specimens. 

Acrucercops comioina , n. sp. 

J, 9 mm. Head shining whitish-ochieous, face beneath a dark grey bar 
whitish. Palpi white, second joint blackish towards apex, beneath with a short 
tuft of projecting scales. Antennae greyish, beneath white. Thorax pale ochre- 
ous. Abdomen dark grey, beneath whitish becoming ochreous-tinged poste- 
riorly, with latorial series of oblique dark grey stripes meeting beneath. Legs 
yellow-whitish, ringed with blackish* Forewings very narrowly elongate, 
parallel-sided, moderately pointed ; bronzy -ochreous ; marking silvery white, 
strongly edged with black ; a rather broad fascia, followed by a second more 
oblique fascia united with it dorsally ; a moderate inwardly oblique fascia 
from middle of costa, not reaching dorsum, posteriorly produced along costa 
a* a short fine twice interrupted line ; a rather broad very oblique fascia from 
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dorsum before torn us to about J of costa, bifurcate on costal half, furcation 
filled with black ; white apical and prsaapical costal dots : cilia whitish, basal 
third yellowtoohreous, above apex ochreo us- whitish, with a black apical 
hook, towards tornus greyish. Hind wings and cilia grey. 

Kh&ai Hills, in March ; one specimen. 

A<iroc$reop$ maeroplaca, n. sp. 

<J. 11 mm. Head metallic -shining whitish-oohreous, face move whitish, 
lower part mixed with grey. Palpi white, second joint black except towards 
base, beneath with tuft of long projecting mixed black and whitish scales. 
Antenna) whitish, dotted with grey. Thorax ochroous- whitish, mixed with 
dark fuscous. (Abdomen broken.) Legs whitish, banded with yellowish and 
ringed with blackish. Pore wings very narrowly elongate, gradually pointed, 
acute ; brownish, towards costa anteriorly suffused with rather dark fuscous, 
elsewhere towards costa yellowish- tinged ; costal edge dark fuscous ; an 
irregular narrow ochroous- white blackish -edged inwardly oblique fascia at 
i, narrowest towards costa ; an elongate wjiite black-edged spot along costa 
before middle, and a smaller similar one beyond middle ; an elongate ochre- 
ous- whitish black-edged spot on fold at f ; an irregular elongate ochroous- 
whitish, black-edged mark in middle of disc, connected with anterior extremity 
of first costal spot ; a rather thick whitish* ochroous black-edged streak rising 
from dorsum before tornus, then bout and continued to apex, becoming white 
posteriorly ; a fine whitish lino running from second costal spot beneath costa 
into this streak near apex : cilia greyish, round apex ochroous- whitish, to- 
wards base achroous-yellowish, boneath apex with two blackish hooks. Hind- 
wings and cilia grey. 

Khosi Hills, in November ; one specimen. 

Acrecnrcops melanopUcta, n. sp. 

£5* 9-10 ram. Head yellow- whitish. Palpi white, second joint with 
upper edge blackish, and beneath with rather long projecting scales towards 
apex mixed with blackish. Antennae whitish spotted with grey. Thorax pale 
whitish-yellowish. Abdomen whitish -ochreo us tinged with grey, beneath white 
with lateral series of oblique grey lines. Legs white, banded with pale ocb ro- 
oms and indistinctly ringed with blackish, apex of anterior and middle tibite 
banded with black. Fore wings very narrowly elongate-lanceolate, apex long- 
pointed, acute; yellowish-white, with scattered yellow-ochreous scales and 
transverse striguhe ; an elongate black spot along costa about \ ; a very 
oblique triangular yellow -oobreons spot from costa about jj, sometimes marked 
with a black dot ; an elongate yellowochreous spot along apical portion of 
costa, marked anteriorly with a black dot : cilia yellow -whitish, at apex with 
two or throe dark grey books. Hindwings and cilia grey or pale grey. 

Kbasi Hills, in October and March ; seven specimens. 

A&<n*rG 0 p* plocamie, n. sp. 

10 mm. Head ochroous- whitish, face white. Palpi dart fuscous 
second joint white at base and apex, with tuft of projecting scales beneath 
Ifi 
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terminal joint white with two dark fuscous bands. Antenna) dark fuscous, 
slenderly ringed with whitish. Thorax bronssy-ochreous, sprinkled with dark 
fuscous. (Abdomen broken.) Legs blackish, banded with white. Forewings 
very narrowly elongate, moderately pointed, acute , whiiiah-ochreous mostly 
suffused with ochreous-brownish ; au undefined streak of black suffusion along 
costa ; four narrow white transverse streaks edged with dark fuscous, first and 
second at £ and J , slightly curved, direct, third median, obliquely curved, 
fourth at similar ; beyond third is an outwardly oblique white dark -edged 
strigula from costa, and au oblique white mark below middle ; on anterior half 
of wing are two or three dark fuscous striae parallel with and intermediate 
botween the white streaks ; a curved transverse silvery metallic dark-edged 
line before appex ; cilia whitish, with blackish subbasal and median lines round 
apex, beneath tornus greyish. Hindwings dark grey : cilia grey. 

Maskeliya, Ceylon, in April (Pole) ; one specimen. 

Acroceroops oonvoluta , n. sp. 

£9. 9 — 10 mm. Head whitish-oohreous mixed with grey, face white. 
Palpi ochreous-fuscous, second joint white at apex, with tuft of loose project 
mg scales beneath, terminal joint white with two dark fuscous rings. Antemius 
ochreous- whitish suffused ly ringed with dark fuscous. Thorax ochreous- 
whitish irronited with ochreous and dark fuscous. Abdomen grey, beneath 
white, with lateral series of oblique dark fuscous streaks. Legs dark ochreous- 
fuscous ringed with white, bristles of posterior tibiae very short. Forewings 
very narrowly elongate, parallel-aided, short- pointed, apex obtuse ; whitish- 
ochreous, with numerous strong dark fuscous transverse striie, angulated aV>ove 
middle, at first slightly, more acutely posteriorly ; the coalescence of these 
tends to form a dark fuscous fascia l>efore middle, and two pairs of oblique 
dark fuscous costal and dorsal spots posteriorly ; alternating with these are 
oblique white costal and dorsal strigula), variable and irregular, sometimes meet- 
ing, hwt dorsal long and curved ; a curved oblique silvery transverse stria 
towards apex, beyond which is a white dot on costa ; apox longitudinally 
brownwh-Gohreous, suffused with dark fuscous anteriorly ; cilia grey, round 
apex grey- whitish with a black subbasal line and dark grey median line, 
Hindwings dark grey ; cilia grey. 

Maskeliya, Ceylon, in Jauuary, February, May, September, and October 
(Pole) ; eight specimens. 

Aoroeercops atrophala , n. sp, 

9 . 10 — 1 1 mm. Head whitish, crown mixed with light grey. Palpi fuscous 
mixed with blackish, second joint with tuft of loose projecting scales beneath, 
tormina! joint white, anterior edge black except towards base. Antenna) dark 
grey. Thorax whitish mixed with dark fusoous. Abdomen grey-whitish, 
beneath while with lateral series of oblique dark fuscous streaks. Legs dark grey 
ringed with whitish. Fore wings very narrowly elongate, parallel sided, short- 
pointed, apox obtuse ; dark fuscous sprinkled with whitish, with four pairs or 
triplets of white transverse lines separated by black lines, first to somewhat 
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eiuuafce-augulated, third more angola ted, fourth anteapical, evenly curved; apical 
spot dark fuscous, costal and terminal edges finely white : cilia light fuscous, 
round apex whitish -suffused with dark fuscous subbas&l shade and median line, 
beneath apex with black basal line. Hindwings grey ; cilia light fuscous. 

Maskeliya, Ceylon, in February (Pole) ; Kh&si Hills, in October ; three 
specimens. Much like convoluta, bnt distinguished by different marking of 
terminal joint of palpi, and evenly curved anteapical white (not silvery) double 
lines. 

A croctrcops patricia, n. sp. 

$ 9 - IB mm. Head ochreous- whitish. Palpi bronssy mixed with dark 
fuscous, second joint with apex white, beneath with tuft of long projecting scales, 
terminal joint white with two oblique dark fuscous rings. Antennas whitish 
Huffusedly spotted with grey. Thorax whitish mixed with grey and dark 
fuscous. Abdomen grey, beneath white with lateral series of oblique dark 
fusoouB stripes. Legs blackish, ringed with white. Forewings very narrowly 
elongate, parallel -sided, short-pointed, apex obtuse ; ochreous-bronse, mixed with 
dark grey, especially towards margins ; dorsal half suffused with whitish from 
base to £ ; some undefined whitish stria? from costa about $ : three oblique 
blaok spots on posterior half of costa, separated by two angulated transverse 
fasoift) of three white stria? each, separated by dark fuscous lines, some of which 
arc blaok on costa ; beyond last black spot an angulated pair of white trans- 
verse stria? separated by a violet blackish line ; apical area dark bronsy, with a 
small conspicuous white triangular spot on costa before apex: cilia grey, mixed 
with whitish, round apex with blackish aubbasal shade and median line. Hind- 
wings blackish grey ; cilia grey. 

Khasi Hills, in October ; two specimens. Separable from the two precoding 
by the white costal anteapical spot. 

Acrocercop* oriental**, Stt. 

(Jorkoium oritnluU, Stt., Trans. Ent.Soc. Lond. iii (n. ser.) 301* 

Khasi Hills, in March. Be cognisable by the two violot posterior stria?. 

Acroctrotfu mtulaieUa, Stt. 

(Qraoilaria ustulatolla, Stt., Trans. Ent.Soc. Lend., v. (n. ser.), 121 ; Coitopo- 
morpka isochorda, Meyr„ Journ. Bomb, N. H. Soc., XVII, 746.) 

I have identified this from the type. 

GyphosUoha acrolitha, n. sp, 

$, 9 mm. Head, thorax, and abdomen white, Palpi white, with subapical 
ring on second joint, and two rings on terminal joint of dark fuscous irroration. 
Antennw white, faintly ringed with pale fuscous. Legs white, banded with pale 
ochreous, first joint of anterior and middle tarsi with black apical band, middle 
tibi« dilated with long Bpatulate scales, Forewings very narrowly elongate- 
lanceolate ; white ; five moderate slightly oblique pale ochreous-yellowish 
fasciae, sometimes fuscous-sprinkled, first basal, indistinct, third before middle, 
broadest ; between the fasciae are two or three yellowish strigulae ; a black trans- 
verse spot in disc at and another from costa close beyond it ; some fine black- 
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ish irroration beyond these : cilia pale ochreous, towards tornus greyish- tinged , 
outer half paler and sprinkled with fuscous irroration* Hindwingu rather dark 
grey ; cilia pale grey. 

Maskeliya, Ceylon, in March, June, and September (Pole) ; three specimens. 

Macarostola Itucochorda , n. sp. 

9. 9 mm. Head white. Palpi white, second joint smooth -scaled , with upper 
edge dark grey, terminal joint longer than second, with anterior edge blackish, 
intennro dark fuscous, beneath white. Thorax dark bronzy grey, posterior 
extremity white. Abdomen grey, beneath ochreous-whitish. Legs white, 
banded with grey and blackish. Fore wings very narrowly elongate parallel - 
sided, moderately pointed ; dark bronzy -grey ; an evenly broad snow-white 
streak along dorsum from base almost to apex, its upper edge narrowly incised 
about middle of termen, its extremity diiatodinto a triangular projection, edged 
above by a short black anteriorly white margined costal mark close before apex 
of wing ; three fine longitudinal white lines from about J to opposite incision 
of dorsal streak, uppermost costal, second ourved up to costa anteriorly, 
lowest obsolescent anteriorly : cjlia grey, white at base round apex and on a 
small spot below apex, at apex with a blackish hook. Hindwings rather dark 
grey ; cilia grey. 

X. Coorg, 3,500 feet, in June (Newcome) ; one specimen. 

Macarostola capnias , n. sp. 

$ 9- 6 mm. Head and thorax shining grey. Palpi whitish, second joint 
with black apical band, terminal joint shorter than second, blackish with 
white supramedian band. Antenna; dark grey. Abdomen rather dark grey, 
beneath whitish. Legs whitish, lined and banded with blackish. Forewings 
narrowly elongate-lanceolate, acute ; rather dark ashy-grey, with a slight 
purplish tinge ; apical area suffused with ochreous ; a fine oblique transverse 
whitish line at $ ; two pairs of whitish singular on costa towards apex, last 
margining a small round black apical spot : cilia grey, beneath apex with 
a patch of ochreous suffusion, round apex with two blackish tines. Hindwings 
rather dark grey ; cilia grey. 

Maskeliya, Ceylon, in March (Pole) ; two specimens. 

Macarostola perinphena, Meyr. 

(Gracilaria periephena, Meyr., Journ. Bomb, N. H. See., XVI, 613.) 

1 have this also from Diyatalawa, Ceylon, and the Nilgiri Hills, in May 
and August. 

Afacarodola paradma, n. sp, 

11 mm. Hoad ochreous-whitish, back of crown and sides of faoe 
crimson-pink. Palpi smooth-scaled, crimson-pink, terminal joint longer than 
second, whitish. Antenn® whitiah-oohreous. Thorax whitish, anteriorly crim- 
son-pink. Abdomen light grey, beneath white with lateral series of oblique 
grey linos edged posteriorly with oohreous-y ellowish . Legs white, partially 
suffused with yellowish, and ringed with blaekish-grey. Forewings very 
narrowly elongate, parallel-sided, short pointed, apex obtuse; light crimson; 
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base narrowly pale yellowish ; a moderate aabquadrate yellow spot on dorsum 
towards base ; two elongate yellow spots on dorsum before and beyond middle 
of wing, touching above so as to enclose a small crimson spot on dorsum ; a 
pale yellowish streak from ooeta at £, at first transverse, angulated in disc and 
continued longitudinally to £ ; an oblique pale yellowish streak from costa 
before middle, reaching nearly half across wing ; a longitudinal pale yellowish 
mark in disc at £; an elongate yellow spot along termen beyond tornus ; a 
transverse black mark near apex, edged anteriorly towards costa with yellow 
suffusion : cilia grey, round apex yellowish, base on upper part of termen 
crimson, Hindwings rather dark grey ; cilia grey, 

Maakeliya, Ceylon, in October (Pole) ; one specimen. 

Macarostola hieranth*>s, Meyr. 

(Corisaum hierontlm , Meyr,, Journ. Bomb, N. H. Soc., XVII, 745.) 

In this species the second joint of palpi is shortly tufted beneath, as is implied 
by the reference to the genus c oriscium, which I have now suppressed. 

Macarostola thriambica , Meyr, 

( Gracilaria thriambica , Meyr., Journ. Bomb, N. H. Soc., XVII, 746.) 

Second joint of palpi smooth -scaled. 

Macarostola coccinea, Wain. 

(Graoibaria coccinea , Wals,, Swmh. Cat, Hot,, ii, 576.) 

I do not possess this, but it is probably referable here. 

Macarostola call* schema, n. sp. 

9 ram. Head yellow -whitish, sides of face crimson. Palpi smooth - 
scaled, crimson, terminal joint longer than second, whitish. Antennro ochreous- 
whitish. Thorax crimson, posteriorly pale yellowish. Abdomen pale grey, 
towards apex yellow-whitish, beneath white, with lateral series of oblique grey 
lines edged posteriorly with whitish-yellowish. Legs whitish ringed with black- 
ish grey, anterior femora crimson-tinged. Forewings very narrowly elongate, 
parallel sided, ahort-poiuted ; crimson-red ; markings pale whitish -yellowish, 
becoming yellow towards dorsum ; three rather oblique rounded-triangular 
dorsal spots reaching more than half across wing, apex of third produced poste- 
riorly as a longitudinal streak in disc ; between first and second is a subdorsal 
dot ; an elongate anteriorly dilated spot beneath costa before middle 
and a sinuate streak beneath central portion of costa, anteriorly resting 
on costa and almost meeting preceding spot ; minute costal dots at £, J, and 
beyond } ; a narrow oblique anteapical fascia, rather dilated towards 
termen : cilia grey, round apex yellowish with base crimson. Hindwings rather 
dark grey ; cilia grey. 

Khasi Hills, in September ; one specimen. 

Macarostola tegulata, n. sp. 

10 mm. Head whitish, sides of face crimson-pink, crown partially yellow- 
suffused, collar crimson-pink. Palpi smooth -scaled, crimson-pink, terminal 
joint and apex of second white, terminal longer than second. Antenna* ocb- 
r eons- whitish. Thorax crimson, posteriorly yellow with a crimson spot, 
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Abdomen dark grey, beneath whitish with lateral series of oblique dark grey 
linen. Legs white, tarsi spotted with blackish, anterior and middle fe- 
mora crimson, anterior and middle tibia? banded with orimHon. Forewings 
very narrowly elongate, parallel-sided, rather short-pointed, apex round -pointed ; 
crimson, small yellow spots on costa and dorsum near base, and two others 
longitudinally placed beneath costa ; three broad -triangular yellow dorsal spots, 
hardly reaching half across wing ; strong oblique yellow streaks from ccista at <( 
and J , second reaching more than half across wing, between these a small 
yellow subcostal spot ; beyond the second are five similar approximated 
yellow or yellow -whitish streaks diminishing in length posteriorly, last extre- 
mely short, separated by a few black scales ; apical area suffused with 
brownish-ochreous, on termen greyish -tinged ; a minute black apical dot : 
cilia crimson, towards tornus grey, round apex marked with yellowish, and 
with a black median spot opposite apex. Hindwings rather dark grey : cilia 
h ri °y* 

Khasi Hills, in July ; one specimen* 

Gracilaria octopunntata , Turn. 

(i Graeilaria ootopunctata , Turn., Trans. Koy. Soc. S. Austr. 1894, 1513.) 

Pusa, Bengal (Lefroy) ; Khasi Hills ; N. Coorg, 8,500 feet (Newcome) , m 
August and September. Also occurs in Australia. 

Gracilaria parastiota, n. sp. 

J. 15 mm. Head ochreo us- whitish, face pale-ochreous mixed with brown- 
ish. Palpi pale ochreons mostly suffused with fuscous. Antenuse greyish - 
ochreous suffusedly ringed with dark fuscous. Thorax brown, with a broad 
whitish dorsal stripe. (Abdomen broken.) Anterior and middle femoi* and 
tibiae suffused with dark fuscous, tarsi whitish, posterior legs pale oohreoua 
sprinkled with dark fuscous. Forewings very narrowly elongate, rather long- 
pointed, acute ; rather deep ochre oua- brown, with some fine scattered dark 
fuscous scales ; a narrow ill-defined pale ochreons streak along dorsum from base 
to tornus; plioal and first discal stigmata large, dark fuscous, plical rather oblique- 
ly before first discal : cilia brown, on upper portion of termen with outer half 
paler and irrorated with blackish, towards tornus grey. Hindwings rather 
dark grey , cilia grey. 

Khasi Hills, in February ; one specimen. 

Gracilaria argal&a, n. sp. 

$. 9 — 10 mm. Head and thorax grey, face paler or whitish. Palpi whitish, 
second joint sprinkled with blackish -grey towards apex, terminal joint with base 
and a stibapical band blackish. Antennae grey, obscurely pale-ringed. Abdo- 
men grey, beneath whitish. Anterior and middle femora and tibiae blackish, 
tarsi white, posterior tibiae greyish, tarsi white ringed with black. Forewings 
very narrowly elongate, moderately pointed, apex round pointed ; dark purple- 
fuscous irregularly irrorated throughout with whitish, most distinctly spotted 
on middle of costa : cilia grey, round apex with several dark-fuscous lines. 
Hindwings rather dark grey ; cilia grey. 
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Maskeliya, Ceylon, in Janaary (Pole) ; Khaai Hills, in August ; two specimens. 

Gracilaria syrpheUat, Meyr. 

( Gracilaria $yrphctiae, Meyr. Journ, Bombay N, H. Soc. XVII, 984.) 

Also from Dodanduwa and Nuwara Eliya, Ceylon, in April and September 
(Fletcher) ; some specimens reaching 17 mm, in expanse. 

Gracilaria primaiica, Meyr. 

( Gracilaria pritmatiea , Meyr., Journ. Bombay N. H. Soc. XVII, 988.) 

Also taken in January. 

Gracilaria chalaanthet, Meyr. 

(Gracilaria chaleanihes , Meyr., Trans. Ent. Soc., bond., 1894, 25,) 

Hiterto only from Burma. 

Gracilaria i&ochryua , n. sp. 

9 . 14 mm. Head shining coppery -bronze, face silvery-white. Palpi whitish, 
second joint with a few blackish scales, apex of terminal joint blackish. Anten- 
na? whitish, ringed with grey. Thorax shining coppery-bronze. Abdomen 
dark grey, beneath yellow- whitish. Legs whitish (anterior parr broken), 
middle femora and tibiae reddish-coppery, redder beneath, posterior tibiae in- 
fusoated above. Forewings very narrowly elongate, gradually narrowed pos- 
teriorly, pointed, apex acute ; coppery- reddish, with dark fuscous strigntas 
suffused with deep shining blue ; a broad bright brassy- yellow costal streak 
from near base to apex, covering rather more than half the wing : cilia grey, 
inmeath apex reddish towards base, on costa pale yellow. Hind wings and cilia 
rather dark grey. 

Kliasi Hills, in June ; one specimen. 

Gracilaria xachryea , Meyr. 

{Gracilaria sachrysa , Meyr., Journ. Bombay N. H. Soc. XVII. 983.) 

Also in November. 

Gracilaria curyptcra , n. sp. 

9. 16 mm. Head violet-fuscous, face and forehead pale yellowish. Palpi 
moderate, light yellowish. Ante time dark grey, ringed with whitish. Thorax 
dark violet- fuscous. Abdomen dark grey, beneath light yellow. Legs pale 
yellowish, anterior and middle femora and tibieo and apical half of posterior 
femora dark violet-fuscous, posterior tibiae suffused with violet fuscous. Fore* 
wings elongate, narrow, moderately pointed ; deep fuscous- purple ; a broad 
triangular yellow patch extending over central third of costa, its apex 
reaching dorsum : cilia fuscous, round apex irrorated with blackish towards 
tips. Hindwiugs dark grey ; cilia grey. 

Pattipola, Ceylon, in May (Alston) ; one specimen. Broader-winged than any 
species of the genus known to me ; the wings are relatively twice as broad as 
in ff. ihmota, its nearest ally, 

Gracilaria theivora, Wale. 

(Gracilaria thcitcra, Wok., Ind. Mue, Not. ii, 49.) 

Maskeliya and Madulsiroa, Ceylon, from April to January, common (Pole, 
Green). 
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Graeilaria megahtin, n. up. 

99 . 10 — 12 rom. Head pale ochreoun or greyish-ochreous, Home times 

bro wnish -tinged on crown, soalos of forehead somewhat overhanging. Palpi 
ochreous irrorated with dark-fuscous. Antennas dark grey, obscurely pale- 
ringed, basal joint-clothed in front with large projecting tuft of ochreous and 
dark fuscous scales. Thorax brownish-ocbreous tinged with violet. Abdo- 
men dark fuscous, beneath yellow. Anterior and middle femora and tibus 
violet- ochreous irrorated with blackish, tarsi white banded with yellow-ochre- 
ouh, posterior legs ochreous, tibiae tinged with violot -fuscous. Forewings very 
narrowly elongate, moderately pointed : apex round pointed ; shining violet- 
ochreous, more or less strigulaied finoly with fuscous ; a triangular costal patch 
more or less suffused with pale yellowish towards costa, its sides indicated 
by series of small black raised scale tufts, anterior only partially extending on 
costa from 'i, to ;}, and reaching dorstun, where its apex forms a small scale- 
projection ; two or throe other small scattered black scale tufts, and two or three 
scattered black scales on dorsal margin in cilia ; posterior area of costa more or 
less widely suffused with pale yellowish ; a transverse bar of deep purple 
suffusion before apex : cilia pale ochroous irrorated with dark fuscous, some- 
times suffused with bright fnlvouB towards base, towards lornus grey. Hind- 
wings and cilia dark grey. 

Khasi Hills, in March ; four specimens. Specially characterised by the large 
basal tuft of antennas. 

Graeilaria acrotherma , n. sp. 

£$. 8 — 12 mm. Head brownish, face whitish -oohreous. Palpi ochroous - 
whitish, tip sometimes dark fuscous. Antennae grey. Thorax brownish. 
Abdomen dark grey, beneath whitish -ochreous. Anterior and middle femora 
and tibieo dark purple-fuscous mixed with blackish, tarsi whitish, posterior 
legs whitish -ochreous. Forewings very narrowly elongate, moderately pointed, 
acute ; ochreous- brownish tinged with violet, paler and more yellowish -tinged 
towards costa posteriorly ; about eight minute black dots on costa from about 
■i to | ; a few black specks in middle of disc ; an undefined patch of dark 
fuscous irroration towards apex, sometimes extended as a cloudy streak to 
middle of disc : cilia grey, round apex with several blackish lines. Hindwings 
dark grey ; cilia grey. 

Colombo, four specimens bred in October, from larvae mining leaves of 
CajmuB indiom (Green) ; Hakgala, Ceylon, two specimens bred in March and 
April from larvae on Atyloeia CandolUi , drawing together terminal leaves to 
form a chamber (Green). The two food-plants are closely related, Leguminom ; 
the apparent difference in habits is curious, but the two sets of specimens seem 
exactly alike in characters, except that the A tylotia- feeders are larger. 
Graeilaria dogmatioa , n, sp. 

$ 9« 7—9 mm. Head and thorax light ochreo us-brown, with two broad 
metallic-grey longitudinal streaks, scales of crown projecting between antenna, 
face white. Palpi white, terminal joint thickened with scales towards apex, 
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Autenwe gray obscurely ringed with whitish. Abdomen grey, with a dark 
shining grey lateral stripe, beneath pale yellow. Legs densely sealed, 
oohreous- white, anterior and middle femora and tibia* blackish, posterior tibiae 
more or less infnsoated above. Forowings very narrowly elongate, moderately 
pointed, acute ; light ochreoua-brown, suffused with yellow-ochreous on 
margins posteriorly ; three small groups of blackish scales on dorsum ; ft broad 
whitish-yellowish triangular patch extending over central third of costa, and 
reaching J across wing, edged with a few blackish scales ; some undefined dark- 
fuscous suffusion towards apex: cilia grey, round apex with basal third yellow - 
ochreous, rest with several rows of black points. Hind wings dark grey ; cilia 

Trineoraali, Puttalam, Ambulungoda, Galle, Hambanfcota, Peradeniya, and 
IHyatalawa. Ceylon, from September to November, February to April, and in 
June (Pole, Fletcher, Green) ; eight specimens. 

Gracilaria oxy delta, n.sp. 

J. 8 mm. Hoad, thorax, and abdomen rather dark violet-fuscous, face pale 
yellowish. Palpi ochreous- whitish, irregularly irrorated with blackish, terminal 
joint thiokoned with scales shortly projecting beneath towards apex. Antennae 
dark fuscous ringed with whitish. Anterior and middle legs dark violet- 
fuscous, tarsi white except at tips, posterior legs ochroous- whitish irrorated with 
dark fuscous. Forewings very narrowly elongate, short-pointed, dorsum with 
four rather broad scale-projections ; violets usoous irroratod with dark fus- 
cous ; a clear pale yellow narrow or moderately broad triangular patch, resting 
on costa before middle, nearly reaching dorsum, edged with a few black scales, 
its costal margin marked with two minute black dots ; some undefined spots of 
ochreouH-browmsh suffusion towards apex: cilia fuscous, round apex brownish 
with several rows of black points. Hindwings rather dark grey ; cilia grey. 

N. Coorg, 3,600 feet, in May (Newcome) , two specimens. 

Gracilaria hem worn*, Moyr. 

(Anticlopha hsmioonis, Moyr., Trans. Ent. Soc. Lond., (1894, 26.) 

1 have suppressed the genus Antiolopha , finding the scaling of the palpi an 
unreliable character in this group. 

Gracilaria meiadoxa, n. Bp. 

£9. 10-llmm. Head yellowish -white, scales of crown projecting over 
forehead. Palpi yellow-whitish, more or less sprinkled with grey, second joint 
with soaks projecting beneath* at apex, terminal joint thickened with scales 
forming a small subapical projection in front. Antenna yellow-whitish ringed 
with grey. Thorax ochreous-whitiah, shoulders brownish-tinged. Abdomen 
whitish-ochreous, more or less suffused with grey above. Legs ochroous- 
whitish, anterior and middle femora and tibia inf uscated and spotted with dark 
grey, posterior pair more or less irrorated with fuscous. Forewings very narrowly 
elongate* rather short-pointed, apex obtuse ; dorsum with three strong raised 
seak'pvojeotions ; light violet-brown, sometimes partially irrorated with darker 
brown ; dorsal scale -projections mixed with blackish ; base of dorsum narrowly 
1$ 
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pale yellowish ; a slender oblique pale yellowish streak from costa at }, 
nearly reaching dorsum, edged anteriorly with yellow-brown suffusion ; a 
triangular patch extending over central fifth of costa outlined first with a pale 
yellowish streak partially edged externally on posterior margin with blackish 
and then with yellow -brown suffusion, reaching } across wing ; a pale yellow- 
ish dot in disc at J ; a pale yellowish streak from % of costa to tornus, some- 
times interrupted into three small spots ; a small blackish dot towards apex, 
above and below which are pale yellowish dots on margin : cilia whitish- 
ochreous, with two or three rows of blackish-grey points, beneath tornus grey. 
Hind wings and cilia grey. 

Khasi Hills, in October and November ; ten specimens. 

Gracilaria auricilla, Stt. 

( Gracilaria auricilla, Stt., Trans. Ent. Soc. Lohd., v. (n. sor.), 120.) 

I have not obtained this species. 

Appendix. 

The spooies described (very inadequately) by Nietner under the name of 
Gracilaria tqffetfoliclla does not seem to belong to the Gracilaria group at all. 
but T have not succeeded in identifying it. The larva is said to be common 
as a leaf-miner on coffee ; perhaps some collector could search specialty for it. 





THE ORCHIDS OF THE BOMBAY PRESIDENCY, 


BY 

G. A. Gammib, f.l.s. 

Part VII. (With Plate VII.) 

(Continued from page 590 of this Volume .) 

18. RHYNCHOSTYL1S. 

Epiphyte. Stems elongate, clothed with the sheaths of fallen leaves 
below, leafy upwards. leaves two-ranked, thick, strap-shaped, 
curved, lobed or gashed at apex. Flowers showy, in long, dense, 
j>eudnlous, cylindric racemes ; sepals and petals broad, spreading, 
contracted at base, tip advate to the base of the column, saccate, 
mouth of spur pubescent, lateral lobes absent, limb obovafce : column 
short, stout : pollinia 2, sub-globose, strap clavate, gland small, oblong. 

1. Rhynchostylis bktusa, Blnme. Bijdr. p. 286 , t . 49 ; FI. 
Br. Tnd . VI f p . 32 ; Cooke , FI. of Bombay , 72, p . 698 : Saccolabium 
guttatum, IAndl . Dalz* and Gibs., p. 263 . 

Strongly attached to the stems and branches of trees by long, thick 
roots. Stems obliquely projecting from their supports, 8 to 8 or more 
inches long, according to their age, as thick as the finger, covered helow 
with the short brown sheaths of fallen leaves. Leaves two-ranked, 
with stem clasping bases, from 6 to 18 inches long and about one inch 
broad, curved, deeply channelled, unequal bi-lobed or gashed at apex. 
Racemes usually longer than the leaves; flowers £ to £ inch in diameter, 
pale-pink with darker spots, lip purple, spur flattened, thimble-shaped. 

In the common variety the flowers are $ inch in diameter, the sepals 
and petals with few purple spots on the upper half, the dorsal sepal is 
elliptic acute, the lateral broader, obliquely obovate sub-obtuse, the 
petals are a little narrow than but otherwise similar to the dorsal sepal, 
the lip is purple, reflexed and emarginate at apex with rounded lobes. 

In variety 2, the leaves are deeply channelled as in the above, the 
sixe and shape of the parts of the flowers are similar, but the lip is 
white with purple blotches and spots. 

In variety 8, the leaves are not so deeply channelled ; the flowers 
are £ inch in diameter ; the sepals and petals are profusely spotted and 
streaked with purple; the lip is uniformly rose purple, straight, 
emarginate at apex with acute lobes. 
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Flowers appear in May and June and sometimes continue into July. 

Dtstrilmiion. This plant is common throughout the region of heavy 
rainfall from the Thana District to North Kanara, ranging south- 
wards to Ceylon. It extends from the base of the Western Himalayas 
in Garhwal through Assam and the Klmsia Hills to Burma and the 
Malayan Archi^lago. 

Details of Plate VI J . — Rhynehostylis return, Bhnue . 

Plant, $rds natural size. 

a. flower seen from the front, 

b. flowers, divested of sepals and petals, showing the column, lip 

and spur. 


( To be continued.) 
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PLANTS OF THE PUNJAB. 

A BRIEF DESCRIPTIVE KEY TO THE FLORA OF THE PUNJAB, 
NORTH-WEST FRONTIER PROVINCE AND KASHMIR. 

BY 

Lieut.-Colonel C. J. Bambkh, 

Indim Medical Service. 


PREFACE. 


This key is intended chiefly for the use of' inquirers who have very 
little knowledge of botany. 

The plan, that has been followed, is to classify all plants according 
to such characteristics as are obvious to all. Amateur botanists often 
complain of the difficulty they find in tracing out any plant in an 
ordinary Flora ; it is with the hope of helping snob persona that this 
book has been compiled. It has been the intention of the author to 
use as few technical terms as possible. 

The area, dealt with, is bounded on the north and north-east by the 
snow line of the Himalaya, on the east and south-east by the Jumna, 
on the south by Central India and Soinde, and the west and north- 
west by Afghanistan and Baluchistan. The North-West Frontier 
Province has been included, because it was considered as forming part 
of the Punjab, and until a short time ago the districts across the Indus 
were part of the Punjab. 

Kashmir was included as it is impossible to form a satisfactory 
boundary in that direction, the greater number of the plants found in 
Kashmir grow in other parts of the Himalaya that are situated in the 
Punjab. 

This little book is not intended to take the place of a complete 
Flora, but to be used as a guide in helping to identify with less trouble 
any plant in the area. Each plant is supplied with a short descrip- 
tion consisting of a few characters differentiating it from other plants. 

This book forms an abbreviated Flora of the area, as in it is included 
probably every plant, excepting Grasses and Ferns, that has been 
found in the area. A large proportion of the plants have been exa- 
mined by the author while they were still fresh. 
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He is much indebted to such works ns the Flora of British India, 
the Flora of the Upper Gangetio Plain, the Flora Simlensis, and the 
Forest Flora of the Sohool Circle, United Provinces, for the descrip- 
tions of plants with many of which he is unacquainted. 

This is a suitable opportunity for thanking friends for the assistance 
whioh they have given to one, who lias but a superficial knowledge 
of the science of botany. 


INTRODUCTION. 

The method of classification that has been adopted in this work 
is the division of all flowering plants except grasses into erect plants, 
consisting of trees, shrubs and herbs : climbers, which are sub-divided 
into twining plants, that is, plants which grow in height by twining 
round supports or sprawling over them ; tendril hearing plants, such 
as climb and cling to supports with the help of tendrils ; leaf climbing 
plants which* have sensitive leaves, which twine round supports ; 
hook climbing plants, which olimb over supports and have hooks 
or thorns to aid them : root climbers, such as climb by the aid of 
adventitious roots on the stem ; prostrate plants, that lie on the 
ground ; parasites, plants that draw the whole or part of their nourish- 
ment from other plants, these are sub-divided into total parasites 
and partial parasites ; water plants, plants which grow in water and 
are descended from land plants as they possess flowers which require 
wind or insects for their fertilization ; leafless plants, which include 
many parasites. 

Where it has proved necessary the above classes have been sub- 
divided again into those plants with opposite and those with alter- 
nate leaves, these again have been separated into those with stipules 
(stipulate) and those without stipules (exstipulate) and these still 
further sub-divided into those with simple, those with lobed, and 
those with compound leaves. 

Even these divisions are not sufficient to differentiate ever)' single 
plant, it has therefore proved a necessity to supply a short descrip- 
tion. The descriptions are arranged according to the sequence of 
the natural orders in Bentham and Hooker’s Genera Plontamm. 

Under the botanical name of each plant are the English and Urdu 
names, if any are known, then follows a reference to the page and 
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volume of the Flora of British India where the fall description ot 
the plant will be found, to this has been added the habitat of the 
plant. 

In cases where plants comply sometimes with the characteristics of 
one class and at other times with those of another class, the plant has 
been described in one class and merely a cross reference given in the 
other. Such cases occur among plants which may be at some eleva- 
tions, trees and at others merely shrubs. 

Plants, which are commonly found to have established themselves 
as escapes or to be cultivated, but are not indigenous in the area, have 
been entered here. 

It is essential to have good sight or to use a magnifying glass in 
examining plants : this is especially necessary in noting the 
presence or absence of stipules, as they are often very minute. 
Young shoots should always be selected in examining the leaves for 
stipules, as in many plants the stipules wither and fall off, while the 
leaves are still young. In identifying herbs the whole plant should 
be examined, as the character of the portion underground is of import- 
ance in the process of identification. 


GLOSSARY. 

Alternate * — When u leaf has no leaf at the same level on the 
opposite side of the stem or branch it is called Alternate. 

Anther . — See Stamen, 

Berry . — A fruit fleshy or pulpy throughout surrounded by a skin 
with the seeds immersed in the pulp. 

Bipinnate .— When the secondary as well as the primary divisions 
of a leaf are pinnate. 

Braet . — A scale more or less loaflike situated below the calyx of 
a flower or coll action of flowers, 

Bracteoh.—Th^ bract, which is nearest to the flowers. 

Calyx . — The outer envelope of the flower, where there are two 
dissimilar envelopes. 

Capsule.-* A dry seed vessel (fruit) consisting of cue or more parts 
(carpels). 

Carpel.~«One of the component parts of a fruit or seed vessel. 
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Climbers . — Plants which throw their weight npon external supports 
and grow fast, as they do not require to form the fibres for an erect 
stem. 

Compound . — Applied to a leaf when it is divided into one or more 
leaflets jointed on to one stalk. 

Cone . — The compound fruit of Pinus and other plants of the 
conifene (cone bearers). 

Corolla . — The inner envelope of the flower, where there are two 
dissimilar envelopes, usually the most showy part, it may consist of 
separate petals or united portions (corolla). 

Dentate . — Toothed as the margin of a leaf, notched with small 
triangular processes. 

Digdaie . — A compound loaf is digitate when it has several leaflets 
radiating from the extremity of the leaf stalk. 

Drupe . — A fleshy fruit having a stone enclosing the seed or 
kernel. 

Epiphyte. — A plant growing upon another without drawing 
nourishment from it. 

Erect . — Applied to plants which have stems that support their 
weight without external support. 

Exstipulate . — Having no stipules, see Stipules. 

Follicle . — A several seeded carpel splitting open along one side 
only. 

Fruit, — The seed vessel of any plant, edible or inedible. 

Bead . — A Collection of small flowers sessile on one base, looking 
like one flower as in the dandelion or daisy. 

Herb . — A plant which possesses very little woody stem above 
ground, and usually dies down in the autumn or after flowering, and 
is annual or perennial. 

Keel , — The two more or less combined petals, forming together 
an angle as in the Pea. 

Lanceolate . — Of leaves nearly ovate, but tapering to both ends, 
and broadest below the middle. 

Leaflets.— The articulated (jointed) primary divisions of a pinnate 
compound leaf and the secondary divisions of a bipinnate leaf. 

Ligulate . — Strap shaped. 

Linear . — Narrow with almost parallel edges. 

Lobe . — The division of a leaf, of a leaflet or of a petal. 
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Nul.~~A large one-seeded unopening dry fruit* 

Nutlet.~~~A small one-seeded dry unopening fruit, or one of the 
divisions of the fruit of the Boraginaoea* or Labiatee. 

Opposite * — When a leaf has one or more leaves at the same level 
and usually on the opposite side of the branoh. 

Ovate, — Egg-shap ed. 

Palmate . — Lobed in the shape of a hand. 

Pappus . — The calyx of the Composites, formed of hairs, bristles or 
scales. 

Parasite, — A plant that grows upon another and derives its 
nourishment from it. 

Pertanth . — The floral envelopes— -corolla and calyx, but often 
used to denote the floral envelope, when the flower possesses only one. 

Peltate, — Applied to a leaf when its stalk (petiole) is within the 
margin. 

Petals . — The lobes of a corolla. 

Pinnate . — Compound loaves with leaflets arranged like the pinnules 
of a feather along both sides and at the end of a common stalk, are 
styled pinnate. 

Pinule or Pinna , — One of the primary divisions of a bipinnate leaf. 

Raceme, — A collection of flowers, nearly equally stalked and ar- 
ranged singly along a common stalk. 

Rhizome . — A creeping, generally underground stem giving off 
erect stems at intervals. 

Sepals, — The lobes of a calyx. 

Sessile . — Stalkless. 

Shrub,~~A woody perennial plant of not more than 30 feet in 
height and much branched down to the level of the ground: this 
includes undershrubs. 

Simple ♦ — Applied to leaves which are undivided. 

Spadix , — A spike of flowers enclosed in a leafy bract (spa the). 

Spathe . — A leafy bract enclosing a spike of flowers* 

Applied to a leaf that is oblong and tapers down 

into a stalk. 

Spike, — A collection of sessile flowors on a common simple or 
branched stalk* 

Spine , — A sbai*p woody outgrowth. 

Spurred, —Having a hollow tubulaT projection. 

17 
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Stamens. — The male organs consisting of a thread (filament) with a 
head (anther) containing pollen found within the petals in the flower 
centre. 

Stigma. — See Style. 

Stipule*. — Braot-like growths at the base of some leaf stalks, some- 
times leafy or spinous. Stipulate having stipules. 

Stipeh . — Secondary stipules, at the base of the leaflets of compound 
leaves. 

Style . — One or more thread-like processes in the centre of the 
flower with a single or divided head (stigma). 

Tendril . — A twining organ by means of which some plants climb. 

Tree . — A perennial plant with a woody stem which branches out 
above and generally grows to more than 30 feet in height. 

Tube . — The united part of the calyx or corolla. 

Tuber . — An underground fleshy stem. 

Unarmed . — Destitute of spines or prickles. 

Winged . — Supplied with a leafy or membranous expansion. 
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ERECT PLANT8. 


Trees with Opposite Stipulate Leaves. 

Simple Leaves. 

Sumymus Uzurt&v f ace Trees, Opposite, Bxstipulate, Simple. 

SttPlUfTM or Kit- medium Bize ; trunk buttressed ; leaves 2-6 in. 

long, leathery, variable in shape, stipules pale membra- 
nous ; flowers white, or light yellow in round heads 1 
in. diam. ; corolla trumpet shaped, lobes 5, stamens b, 
on the throat of the corolla ; capsule, i in. 100-150 in 
each head, seeds many winged, minute. 


ntryaa wwnrJfwl*, 

Kaem. 

Rubiaoe,*:. 

F. B, I. Hi. 26. 

The Plains to 4,000 feet. 


VmAliadls ttiHtL 

ww vmfvvvwa 

Rdbiac km. 

V, B. u HI 07. 
Himalaya up to 4,000 ft. 


small ; young shoots grey woolly ; eaves 5-9 in 
long, grey woolly on under surface, 9tipulea recurved ; 
flowers small, white, fragrant, in dense terminal branch- 
ing racemes, calyx lobes 4-5, persistent, oorolla funnel 
shaped, lobes 4-5, stamens 4-6 ; fruit dry woolly 
round, seeds minute many. 


dumotorum, 
Moria&a tlaotori*, 

Al^aoh. 

BuajAcsAc. 

F. B, L ill. 156. 

The Plains, Hast of the 
Sutlej river. 


see Shrubs, Opposite, Stipulate, Simple. 

small ; branches four angled, woolly ; leaves 4-8 
in. long, pointed at both ends, woolly on both sur- 
faces, stipules Hheathing with divided points ; flowers 
in round heads, white, corolla about 1 in. long, lobes 
4-7, stamens 4-7 ; fruit, 1 in. diam. composed of many 
drupes joined together. 


notuu»si&ft 9 


see Shrubs, Opposite, Stipulate, Simple. 


Compound Leaves. 


StWhylft* So#*!, 

Aagdamn, warehub < 
SAPINDaOE/E, 

f. b. i., i. m. 

Himalaya, 6-6,000 feet. 
Karkunda (Collett). 


small ; bark spotted and streaked ; leaves long, 
stalked, pinnate, two lateral leaflets sessile, terminal 
one stalked ; flowers white, in long hanging racemes ; 
sepals and petals alike, white, 5, erect, stamens 5 ; 
capsule dry papery, 2-3 in. long* 3 lobed and 3 
pointed at the top. 


mi 

uut*, r 

Biononiaoe^c. 
y. B. I. iv. 879. 

The Plains. Gttjrau wall*, 
planted. 


large ; branchlefes and flowering parts covered with 
easily separating yellow or brown wool; leaves 1-1$ feet 
long, leaflets 3*5 pairs ; flowers yellow brown, woolly, 
corolla tubular, 2*3 in, long; calyx, cleft on one 
side to the base, stamens 4, in two pain facing each 
other ; capsule, 18-24 in. by 1 in,, very woolly. 
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Trees 


Buoaymua tiagou, 

Chopra, Kungku. 
Oblastbaoe m. 

F. B. I. i. 010. 
Himalaya, S-10,000 It. 
(Simla (Collett). 


Aoer otloagum, 

Hfcpl*, 

Mark. 

Sapindacsk.*. 

F. B. 1. i. 093. 

Himalaya, 8-6,000 ft. 
Simla, tUu (Ilea (Collett) 

Aoor losTtattam, 

Bapisdace.*. 

F. B. 1. i. 693. 

Himalaya, 5-9,0.10 fr. 


Psidlum w»v», 
Qufcva, 

Am rut, 

MYRTAGEaE. 

F. 13, l.ii. 468. 

Tlic PUinei to 2,000 ft. 


Saztnltt S ambohu*, 

Jamttn. 

Myrtaoeab. 

F. B. T. il. 499. 

The Plain* to 5,000 ft. 


La?oratroimU par* 
vULora, 

Baku, dhaura, 

Ltthba OE^ 5. 

K B I. ii. 676. 

The Plains to 1,000 ft. 


with Opposite Exstipolatr Leaves* 

Simple leaves. 

small; leaves thick, leathery, 1-3 in. long; flower 
$ in. diam., y olio wish white with purple veins ; 
calyx lobes 5, fringed, petals 6, stamens 6 ; fruit is a 
capsule, 4 or 5 lobed, opening to show a red interior in 
which the seeds are embedded, the capsule is angled. 
The inner bark yields a yellow dye. 

large; leaves smooth, oblong, 3-6 by 3-2 in., 
long pointed, upper surface dark green, lower white ; 
flowers m terminal or leaf bearing lateral clusters, 
sepals and petals 6 t xo in* long, staraons 8, smooth, 
fruit winged, back of wing straight. 


large; leaves smooth, oblong, 2J-5 by 1-2 in., lower 
surface green ; flowers in loose terminal branching 
racemes, sepals and petals fi, stamens 6-8, smooth ; 
fruit winged, wings reddish, back curved. 

small ; bark smooth, pinkish, peeling off in flakes ; 
leaves 34 inches long, ovate, principal nerves promi- 
nent ; flowers large, white, petals untmifced, calyx 4-5 
lobed, stamens many ; fruit rough skinned 2-3$ in. 
diam., succulent, odible, in the centre a mass of pulp, 
in which many small seeds are embedded, strongly 
scented. 

large ; leaves smooth, shining leathory 3-6 in, long, 
covered with minute shining dots; flowers pale- 
green, inch long, crowded in small round dusters, 
calyx tube, funnel shaped, petals united into a hood, 
stamens iu several series ; fruit suoculent, edible, dark 
purple when ripe, stone one. 

small ; bark ash coloured or light brown smooth, 
peeling off in flakes ; leaves 2-3$ in. long, smooth ; 
flower white, *( in. across, fragrant, sepals 6, petals 6, 
narrow with a wavy margin, long stalked, wrinkled 
stamens very many and long; capsule attached to 
woody calyx $-1 in. long, seeds many, winged at the 
top, $ in. long. 
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Trees with Opposite Exstipulate Simple Leaves. 


Lagmtroemia Slot* 

Jtrul. 

Lythbaojbas. 

F. B, I. it. *77. 

The Plains. 

Oonus aaorophyll*, 

Haleo, kasir. 

Corkages. 

F. B. I. ii. 744, 

Himalaya, 4-8,000 ft. 
Simla (Collett). 


large ; leaves 4-8 in. long ; felines some times on 
the trunk and branches of old trees ; flowers 2-3 in 
across, mauve, petals long, stalked, wavy ; capsule 
1 j in. long, seeds winged. 

large ; bark brown, rough, leaves sometimes a few 
alternate, 6-4 in. long, long pointed ; flowers small, 
in bunches, often 4-5 in. diam., calyx covered with 
white hairs/’! petals 3- 4^1 in* long, strap shaped, stamens 
4 ; fruit round, i in. diam., crowned with the remains 
uf the oup-shaped calyx. 


Oomua ottoaga, 

Kaffthi, bdkar . 

Corn ace as* 

F. B. I. li. 744. 
Himalaya, 4-7,000 ft. 
Simla (Collett). 


small ; bark reddish brown, rough ; leaves sometimes 
a few alternate, 2-6 by j-lj in. narrowly oblong ; 
flowers os above ; fruit ovoid, i in diam., crowned as 
above. 


OottMLt oattftftt*, 

The StfMWbiW Tree, 

Thar ton r y tKM. 
CORNACBAS. 

F. B. I. it. 745. 

Himalaya, 4-7,000 ft. 
Simla (Collett). 


small ; bark greyish brown ; young branches and 
leaves rough with short close clinging two pointed 
hairs ; leaves opposite 2-3 J by 1£-1 1 in. oblong or 
ovate ; flowers in heads rounded £ in. diam. with four 
yellowish white bracts 1 by j in. petal -like, calyx, teeth 
4, reflexed, petals 4, stamens 4 ; fruit a depressed 
round straw berry -like head of many minute drupes, 
one seeded, edible. 


Oita CaspMLata, The 
OUrt, 

K*hu. 

Ole ace A 3. 

F. B. X. M. fill. 
Himalaya, iM,OO0 ft. 


small ; bark thin, peeling in narrow strips when old, 
leaves 2-4 in. long, leathery, oblong, tip hard, acute, 
smooth, shining above, covered beneath by minute red 
scales ; flowers small, white, in numerous short 
branching racemes in the axils of leaves, corolla 
rotate deeply divided, tube short, lobes 4, stamens 2 ; 
drupe i — £ in. long, ovoid, black when ripe, atone 
hard, one seeded. 


Qlaa ffllfttaSfiMk 

Guliti, pWth* 

OLE ACE AS. 

F« B. X, Hi* fill* 
Himalaya, 2*8,000 ft. 


medium sise ; bark rough, branohee with lentil 
shaped corky excrescences; leaves ovate 4-6 by 
in., long pointed, glands on the under surface ; 
flowers cream coloured in temnnal or lateral branch- 
ing racemes 2-3 in. long, corolla deeply divided; 
drupe in. long, ovoid, acute at the top, blaok 
when ripe, stone as the last. 
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Trees with Opposite Exstituiate Simple Leaves. 


Uvustrum ooapM- 
trua, 

Salvador* wr*io*, 

Salvador* olsoldes, 

OulaM euuiu, 

SolurUniA fcatidy- 
untarlo*, 

Kura. 

Apogynaobac. 

F. B. I. iii. 644. 

Himalaya to 8,600 ft. 
Valleys Wow Simla 
(Collett). 


see Shrubs, Opposite, Exstipulate, Simple. 

see Shrubs, Opposite, Exstipulate, Simple. 

see Shrubs, Opposite, Exstipnlaie, Simple. 

see Shrubs, Opposite, Exstipulate, Simple. 

small . bark rough brown, peeling off in irregular 
flakes ; leaves G12 by 2-5 in. smooth ; flowers white 
or cream colour, scented, 1-1J in. across in large 
bunches 3-6 in. diam., calyx 6 lobed, petals muted 
in a tube, stamons 5 at the base of the tube ; fruit of 
two distinct follicles, 8-16 by in. in -curved 
covered with white dots, seeds many J in. long, linear 
crowned with hairs lj-2 in. long, brownish yellow. 
The powdered bark cures chronic dysentery* 


Wrlffhtu tomsntosa, 

JDudht . 

Apocynacbas. 

F. B. I. Hi. 668. 

The Plains to 2,000 ft. 


small ; bark corky ; leaves 3-6 by 1 J-8 in., long 
pointed, woolly often on both surfaces, always on the 
under surface ; flowers pale yellow, l in. aoross in 
large bunches, petals united in a tube, round flat on 
top, scales within, stamens 5, at the top of the tube 
converging; fruit of two united follicles with two 
grooves, 8-12 by in. straight ; seeds many | in. 
long with white silky hairs at the lower end. 


Ttoom* undulata, 

Rohira , lahura. 
BlGNONlACBAfl. 

F. B. I. iv. 878. 

The Plains to 8,000 ft. 


small ; leaves 3-5 by £-1 in., narrowly oblong, margin 
wavy, blunt tip ; flowers 2-3 in. long, orange, in few 
flowered, clusters on lateral branches, calyx J in, Jong, 
lobes 5, blunt, corolla 14 to 2 in. long, tubular lobes 6, 
round, stamens 4 in pairs, opposite to each other, 
within the corolla ; capsule, linear 8 by 4 in., slightly 
curved, seeds thinly discoid, with wing 1 by £ in., 
wing very narrow round tbe top. 


Teotoa* gMA&is, 
Viftfc, 

Saigun. . 

Vebbefaokas. 

F. B. My. 670. 

The Plains. 


large ; branch lets 4 angled, felted with star shaped 
hairs ; leaves 12 by 8 in., wedge shaped at both ends, 
felted beneath, ovate, stalk 1 in. long ; flowers whitish 
blue, small, numerous in terminal branching racemes 
18 in. diam., calyx small, large in fruit, corolla 
1 in. long, 6 lobed ; drupe | In. diam., hairy, 4 celled,, 
bony. 



Ft ANTS OF TBE PUNJAB, 
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Trees wtth Opposite Exstifclate Simple Leaves, 


QmeUsa irbom, 

Sum Aar, 

VSEBEKAOEAS, 

F. B, I * It. 081. 

The Plains to 8,000 ft. 


large ; bark grey, smooth, peeling in flakes, branch* 
late with white a pecks ; leaves 4-8 by 8-0 in., broad 
ovate hollowed at the base, pointed, velvety beneath, 
stalk 3 6 in. long, flowers 1-1$ in. long, tubular, 2 ISped 
brownish yellow in terminal branching racemes calyx 
J in., corolla lobes 5-4. stamens 4 ; drupe ovoid }*1 in. 
long, akin leathery yellow, succulent, edible, atone 4-2 
colled, seeds oblong. The bark and seeds are used 
medicinally. 


Petals None. 


Palchini. 

hktmtSkCEM, 

F. B.I, ▼. 128. 
Himalaya, 8-0,000 ft. 


leaves both opposite and alternate, sometimes on 
the same twig, 4-6 by l$-2$ in., smooth, shining 
above, pointed, pink when young ; flowers white 
in. long in branching racemes, the length of the 
leaves, calyx lobes 6, unequal, silky, petals none, 
stamens 8 in 3 scries ; drupe $ in. long ovoid sue* 
oulent, black when ripe ; supported by the thickened 
stalk and 6 toothed calyx. The bark is used instead 
of true cinnamon. 


SlMff&M fcortt&sJ*, see Trees, Alternate, Exstipulate, Simple. 


StLXUi SiffiPOrvlriM, see Shrubs, Opposite, Exstipulate, Simple. 


OureasM toruloia, 
Oypmi, 

Dwidar. 

Conifers 
F. B l. f t, 648. 

Himalaya! 6,600—8,000 ft. 


large with pyramidal crown and drooping branch- 
leta, branches spreading, outline of tree narrowly 
conical ; leaves scale-like, triangular, overlapping, 
catkins terminal, cylindrical, with opposite target 
shaped scales with 2-6 anther scales near the edge; 
fruit round, head of scales dosed, open when ripe, 
seeds $ in. with round wing. 


Tress with Opposite Exstipulate Lobbd Leaves. 
Petals Unuwtbp, 


Ao§r praUpcaioum, 
ThslUplf, 

8APIHDAOBAS. 

F. B. I. t. 698. 
Himalaya, 8-4,000 ft. 


large; twigs grey or reddish leaves, three lobed 
l$-4 by 2$ -6 in., pale on both sides, stalks l$-4 in 
calyx 4*5, toothed, petals none, stamens 8 ; fruit 
smooth, wings with back nearly straight. 


Ape* oaeatum, 

fiAPUrOAOUB. 

f. b. l. i. m. 

Himalaya, 7-10,000 ft. 


large ; leaves, five lobed, palmate, 34-7 by 4-8 
in., stalks ^-8$ in. long, flowers in Jong bunches 
arranged along a stalk which is nearly as long as 
the leaves and appears after them, male and female 
on different trees, petals small, cream coloured. 
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Trees with Opposite Exstipulate Lobed Leaves. 


Aoir vUloetua, 

SAPINDAOEA2. 

F. B. I. i. 695. 
Himalaya, 7-9,000 tt. 


Petals Ununited. 

9 

large ; leaves 5 lobed, 3$ -10 in. diam., stalks 2-5 in. ; 
flowers in long bunches, branched and hairy, and 
appearing before leaves and shorter than the leaves, 
petals 6, short white, fruit with wings slightly curved. 


Aoer o*u&fttum, 

8AP1NDACEJB. 

F. B. I. i. 695. 
Himalaya, 7-11,000 ft. 


large ; leaves 5 lobed, lobes narrowed into long tail- 
like tips, flowers on short stalked bunches and appear- 
ing with the leaves, sepals oblong, whitish, petals 
shorter than sepals, stamens 4-6 ; fruit smooth, wings 
pink, back moderately curved. 


Aoer siotum, 

Tilpattar 
Safin daceve. 

F. B* I. i. 696. 
Himalaya, 4-6,000 ft. 


small ; leaves five to seven lobed 2J-5J by 2J-6J 
in., stalks 1-4^ in., lobos lanqeolate ; flowers in long 
stalked bunches appearing with the leaves, sepals 
A in. long, oblong, petals equal to sopals in length, 
stamens 8 short ; fruit differs from all the above by 
the wings diverging into a nearly straight lino. 


Trees with Opposite Exstipulatk Compound Leaves, 


JBtOUlUi SlPPOOMh large ; bark stripping in long pieces, buds scaly ; 
t*XUU& y SOTM Oheit- leaves digitately compound, stalk 4-6 in. long, leaflets 


nut, 

Sapindacms. 

F. B. 1. i. 375, 
Himalaya, 4-10,000 ft. 


5-9, 8-12 by 2^-4 in., the middle one largest oblong, 
long pointed, toothed ; flowers white, 1 in. long, 
irregular, in small velvety clusters arranged in erect 
terminal pyramidal branching racemes 12-15 in. long, 
calyx tubular, 5 lobed, petals 4, stalked, white, yeUow 
and red streaks, 2 petals narrow, stamens 7 ; capsule 
prickly, brown ovoid, 1-2 in. diam. with 1*3 seeds, 
rounded, dark-brown with a greyish scar on one 
side. 


JBflotilui i aMoij In- is very like the hurt speoies but the leaflets are 
fllaa SOTM OhMtnat, smaller and the oapsule is smooth. 

Chin, torjaga, hane. 

Sapindaokjb, 

F. B. I. L 675 
Himalaya, 4*10,000 ft. 

Simla, Narkandm (Collett). 

VfisteufloilbQtttey large; bark grey, smooth on young stems, deeply 
O^eaom^ ****** furrowed on old ; leaves odd pinnate, midrib. 5-8 in* 
F.B.L iii .605 long, opposite, 5-9, 3-5 by 1-3 in. long, 

Himalaya, 6-9,000 ft. pointed, tetothed ; flowers small, white, in dusters on 
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Tree* with Opposite Exbtjfulate Compound Leaves. 

a large branching terminal raceme 6-S in. long, 
calyx minute, 4-toothed, petals 4, stamens 2 ; a winged 
dry not, one seeded 11$ in. long. Manna exudes 
from the bark by incision. 


MlUsgiftw sI ft 

soaia, XaUtn 
tree, 

Ak a* Nim. 
Biononiaok,*.. 

F. B. I. i v. 377. 
The Plains. 


Jxort- large, towering, branches drooping, bark corky. 

Cork leaves 2-3 ft. long, 2*3 pinnate, leaflets 2-3 in., 
ovate lanceolate, long pointed ; flowers white, scented, 
on terminal branching racemes 10 by 6 in., calyx 
in., teeth 5, corolla tube 2-3 by in., month 
1 in. diam., lobes 5, nearly equal, ovate, stamens 
4, slightly protruding; capsule 12 by j m., pointed 
at both ends, seeds with wing 1 by & in. discoid. 


Oroxylum i&dlcum, 

Mulin , tatmorang. 
Bignoniacmj. 

F. B. I. iv. 378. 

The Plains to 8,000 ft. 
Valleys below Simla 
CCoIlettj. 


medium sixe, bark soft corky, branches few ; leaves 

2- 3 pinnate, 4-0 feet long, pinnm 3-4 pairs, pinnules 

3- 4 foliolato, leaflets 3-5 by 2-3 $ in., broad ovate, 
loug pointed ; flowers dark red, odour bad, large 
fleshy in loose terminal racemes, main stalk 2-3 feet, 
calyx 1 in. long, leathery, hardly toothed, corolla 
bell-shapod, 2-3 in. long, lobes 5, stamens 5, 4 nearly 
oquttl, fifth shorter; capsule 16-30 by 2-4 in., flat, 
like a scabbard, seeds discoid with papery wing, 2-3 io» 
across. The bark is wed as an astringent. 


Pctaij? None. 


Vrttlttui emeltior, 
Common uh y 

hum. 

Ole ace as, 

F. B. 1. Hi. 686. 
Himalaya, 4*9,000 ft. 


large ; leaves odd pinnate, leaflets 3-11, 4 by 1$ 
in., sessile, long pointod, toothed ; flowers in short 
racemes clustered at tips of branches appearing before 
the leaves, no sepals or petals, stamens 2 short; a 
winged dry nut, 1-1$ in. long, one seeded. 


iPotodmui 

xyloUM, 

JfcftK*, than gal. 
OLRAOE45. 

F. B. L Hi. 806. 
Himalaya, 8*9,000 ft. 
18 


small ; leaves odd pinnate, leaflets 7-11, 2 by j in., 
not long pointed, small teeth ; flowers in very short 
dense clusters, brown from woolly bracts, no oalyx in 
some flowers, petals none ; fruit as in the last species* 
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Turns with Alternate Stiroultr Simple Leaves. 


Petals Ununitrb. 


Biza OnlU&i, 
Amatto, 

Lath an. 

BlXINEJB. 

F. B. I. i 190. 

The Plaine. 


small, evergreen, young shoots rusty velvety ; 
leaves 4-8 by in., smooth, long pointed, stalk 
2-3 in, slender, stipules minute ; flowers white or 
pink, 2 in. dam,, in terminal branching racemes, 
sepals 5, petals and stamens many ; fruit 
in., ovoid softly prickly, seeds many in pulp, from 
this the orange dye is extracted. 


Shore* robuita, 

Sal. 

Dipterocarpeje. 

F, B. 1.1,806, 

Kangra Valley, Hima« 
laya, east of the Sntlej 
river to 3,000 ft. 


large, young parts with greyish velvet, bark thick, 
dark grey, rough from irregular furrows ; leaves 0*10 
by 4 6 in., ovate oblong, long pointed, smooth 
stalk 1 in. long, stipules curved, £ in, long, soon 
falling off; flowers yellowish, shortly stalked in bran- 
ching terminal or axillary loose racemes, 5*9 in long, 
ooyered with greyish velvet, calyx and outside of 
petals with greyish velvet, petals 6J in. long, 
orange within, tapering upwards, stamens 50 ; fruit 
ovoid, i in. long with greyish velvet attached to the 
enlarged sepals, which form five unequal wings, seed 
one ; wood and resin are valuable. 


Xydi* Oftlyoihl, 9ee Trees, Alternate, Stipulate, Lobed. 


(fowl* opposttiftlU, 

Behel. 

TiliaCejb. 

F. B. I. i. 884, 

Himalaya to 7,000 ft. 


medium size, bark ash coloured, herbaceous parts 
more or less with stellate hairs ; leaves 8 in. long 
in two rows along branches, ovate long pointed, 
minutely toothed, rough above, velvety beneath, stalks 
i in., stipules more than £ in. linear, soon falling 
off ; flowers in short clusters, opposite to leaves, 
white to yellow, sepals 6, linear J in. long, 8 ribbed 
ou the back, petals 5, half the length of the sepals, 
stamens many ; drupe smooth or thinly hairy, fleshy, 
dark green, one to four lobed, nuts one celled, one 
seeded, size of peas. 


Orroria veettta, or, 
Ariitloi, 

Vhaman . 


Tilxaom. 

F. B. I. i. 887. 

Salt range, The Plains 
to 4,000 ft. 


small, herbaceous parts covered with yellowish 
velvet; leaves 5*6 in. long, round or broadly ovate, 
round to long pointed at the apex, somewhat lobed, 
woolly on both surfaoes, less so when mature, stalks 
J-J in. long, stipules curved often with fe broad 
base ; flowers } in. diam. in clusters of 8, axillary, 
buds woolly, ribbed, sepals 5, brown woolly outWda, 
yellow smooth inside, petals 5, half the Jength of 
sepals, oblong, yellow, stamens many; drupe roused, { 
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Treks with Alternate Stipulate Simple Leaves. 

Pktaw Ununitep. 

in. diam,, partially two lobed with one to two, one 
celled nuts. 

Hex Aivrre&ft, medium sift) ; branches thick, young shoots slightly 
Slmti&TMX Solly, hairy; leaves 3-4 in. long, dark green, shinin 
Xander*. leathery, spinous toothed, without spines when old, 

ILioiNSAB. stipules minute ; flowors £ in, diam., whitish green 

F. B. I. i, 599, ia short round axillary clusters, sepals 4, petals 4, 

Himalaya, 5-8,000 ft, stamens i ; drupe 4 in. diam., round, scarlet, stones 
Simla (Collett). usually 2. deeply grooved. 


XllCE o&Ottt*. small ; branches thinner than those of the last 

IlioinKjW. species ; leaves 6*7 or even 9 in. long, not spinous 

F. B 1, i. 590. but minutely toothed, stipules minute ; Bower® £ in. 

Himalaya 3-0,000 ft. diam., white in dense short axillary clusters, sepals 
Valleys below < Simla 4^ petals 4, stamens 4, much longer than the petals; 
(Collett). drupe 4 in. diam., round, black, stones 4, 3. 

angled. 


Uvyptai Jujufeft, 

JBtr. 

Bhamnkjo, 

F. B. I. i. 082. 

The Plains to 6,000 ft., 
Simla (Collett). 


small, thorny, bark daik grey, inside reddish, 
young parts with densely greyish brown velvet ; 
leaves t-4 in. long, ovate, nearly round, dark green 
and smooth above, grey velvety beneath, stipules 
of one straight spine or two spines, ono of them short 
and curved back ; flowers greenish -yellow in short 
axillary nearly sessile blusters, petals 5, bent down, 
stalked, concave, stamens 6 ; drupe J-j in. long, 
ovoid or round, orange to red when ripe, stone two- 
celled, bony. 


Zlantau rulfffcrti, see Shrubs, Alternate, Stipulate, Simple. 

Jerofcittlt flerlbu&da » see Climbers, Alternate, Stipulate, Simple. 

JtUMMI AltUrtttS, wnaii; much branched, shoots abort and the end 
mm becomes dry, hard and pointed, thus forming a spine, 
Aa/tfl! two * at6ra * shoots grow from below the spine, thus a 

RHAMwm*. spine is found hi the fork between two branches and 

P.B'Lt. 599. leaves clustered on the lower part of spines; bark 

Peshawar, Himalaya, dark grey thin ; shining peeling in rolls ; leaves 
4,500-9,000 ft. alternate, nearly opposite, J-2 in. long, lance- 

olate, long pointed ; stipules soon fatting off, linear, 
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Treks with Alternate Stipulate Simple Leaves. 

Petals Ununjtkd, 

minute ; flowers greenish, in axillary clusters, sepals 
4, petals 4, minute linear, stamens 4 ; fruit | in. 
long ovoid, seated on the persistent calyx, seeds 
grooved. In China Green Indigo is made from the 
bark. 


Sown!* duloii, 

Chamh «n, sink a. 
liHAMNBAS. 

F. B. I. i. 640. 
Himalaya, 6-6,500 ft. 


medium size, trunk straight ; leaves 4-6 by 2-3 
in., ovate, long pointed, in two rows, toothod, 
woolly beneath, stalk £ in. long, stipules small, soon 
falling off, flowers white, in terminal and axillary 
clusters, sepals 5, petals 5, stalked, stamens 6, longer 
than the petals ; fruit i in. diam., round nearly 
three lobed, three celled and three seeded, the fruit 
stalk enlarges, becomes fleshy, tastes like a pear, 
edible. 


SauMaU retag* 

JCurdly kandla, 

L KG UM IN OS^B* 

f. b. i. ii. m . 

Himalaya to 4,000 ft. 
Valleys below Simla 
(Oolletfc> 


medium size, bark dark brown, generally scored by 
diagonal cuts, made to obtain the gum *, leaves some- 
times cleft at the end, 4-6 in. diam., broader 
than long, velvety beneath, stalk 1 £~3£ in. long ; 
flowers in terminal branching velvety racemes up to 
12 in long, flowers £ in. long, pal© yellow with 
purple streaks, petals oblong £ in. stalked, stamens 
10, only 3 perfect ; pod 4-6 by 1£ in. flat, reddish 
seeds 6-8. 


Pmukui Amyrdalus, 
The Almond, 

Batlam. 

Rosacmi. 

F. B. I. if. 818. 

The Plains to 10,000 ft. 


small, bark brownish grey, smooth, leaves 8 in, 
long, oblong lanceolate, minutely .toothed, thin, stalk 
i in, long, with two glands, stipules fringed ; flowers 
pink, stalked, } in. diam,, appear before the leaves, 
petals 6, stamens many, drupe 1£ in. long velvety, 
opening in two pieces, stone large flattened covered 
with shallow wrinkles and minute holes, seed flattened, 
long oval, seed edible. 


Fyu&us ptrslca, 
The Peach, 

Am . 

Rosacea: . 

F.B.I. ii. 818. 

The Plain* to 10,000 ft. 


small ; bark brownish, rough, branches thick, leaves 
3-5 by $-li in*, oblong, lanoeolate, small teeth, 
thicker than the lost and darker green, stalk i in., 
stipules fringed ; flowers 1 in. diam., sessile, dark 
pink, appear before or with the leaves, petals 6, 
stamens many ; drupe lf-2£ in. long, round or 
flattened, very velvety, not opening in two pieces. 
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Truer with Alternate Stipulate Simple Leaver. 

Petals TJnunitkd, 

fleshy, edible, sweet, green with a tinge of red when 
ripe, stone deeply and irregularly furrowed, thick. 


Pruami ArminUoa, 
The Aprioot, 

Zurdalu. 

Roracras. 

F B. I, ti. 813. 

Himalaya to 11,000 ft. 


small, bark light brown; leaves 2-3$ in. diam., 
broad ovate, pointed, minutely toothed, long stalked, 
stalk 1-1$ in. long, flexible, with two glands, stipules 
lanceolate ; flowers appearing with or after the 
leaves, j in. diam , white, shortly stalked, petals 5, 
stamens many ; drupe yellow, or sometimes black in 
Kashmir, 1-1$ in. long, velvety or nearly smooth, 
fleshy, not opening in two pieces, stone thick with a 
prominent thickened grooved margin. 


Pareau* Avium, 

The ftwitt Cherry 
wOoia, 

Rosaceje. 

F. B. I It. 818. 

Himalaya to 8,000 ft. 


small, bark brownish grey, smooth, rootB without 
sprouting shoots ; leaves flaccid, drooping, acutely 
toothed, oblong ovate, broader at the apex, velvety 
beneath, stalk long with two glands ; flowers appear- 
ing with the leaves, white, long stalked in clusters, 
petals 5, spreading, stamens many ; drupe in. 
diam., round, smooth, shining, sweet or bitter, stone 
smooth. 


Pruaui Omttu, 
She Wild Cherry, 

Mas, olchi . 

Roracujs. 

F. B. I. ii. 818. 
Himalaya to 8,000 ft. 


small, bark brownish grey, smooth, roots with 
many sprouting shoots, leaves 2-3 by 1-1$ in., 
ovate, abruptly long pointed, erect, firm shining, 
minutely toothed, smooth beneath, stalk short, without 
glands ; flowers appearing with the leaves, white, on 
long slender stalks in clusters of 2-5, petals 5, erect, 
stiff ; drupe in, diam., round, smooth, shining, 
stone round smooth. 


taunt foA&nn, 

Pad<m, 

Kosaobab. 

F B. I. ii. eu. 

Himalaya. 34,000 ft. 
Valleys below Simla 
(Collett). 


medium size, bark smooth, brownish grey, peeling 
in strips ; leaves 34 by H-$ in., ovate, lanceolate, 
very long pointed, sharply glandular toothed, smooth, 
shining, stalk $ in. long with 2-4 glands at the base, 
stipules long, divided into 8-5 segments, fringed with 
glands ; flowers appearing before the leaves, 1 in. 
diam., pink fading to white, solitary or in small 
dusters towards the ends of branchiate, stalked 
petals & oblong, obtuse stamens many ; drupe ovoid 
4-J in, long, flesh scanty, yellow or reddish, acid, 
stone, wrinkled and furrowed, 
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Trees with Alternate Stipulate imple Leaves, 
Petals Ununited. 


man* Ooamuala, 
BttUtM, 

Aluohu. 

Kosice m. 

F. B. I. ii. S15, 

Himalaya, 5-7,000 £ i 


small, branching from below, with or without 
thorns ; leaves 3-4 in. long, ovate, lanceolate short 
pointed, finely toothed ; flowers 1 in. diam„ ap- 
pearing with the leaves, white or pinkish on long 
stalks, solitary or in pairs, petals 5, stamens many ; 
drupe 1J in. round or ovoid, drooping, smooth, with 
bloom, yellow or black, stone flattened, smooth. 


PrtUMtt Pft&US, 

Bird Cherry. 

Jamui, 

Rosao km. 

F. B. I. ii. 815.. 
Himalaya, 6-9,500 ft. 
Simla (Collett). 


medium size, bark rough, dark grey or brown, 
young parts somewhat velvety ; leaves 4-6 by 1 2$ 
in. oblong lanceolate, long pointed, closely toothed, 
red before falling, midrib red, stalk 14$ in. long, 
stout, red, a pair of glands at apex, stipules linear, 
membranous, soon falling: flowors white, -£4 in, 
diameter, in drooping many flowered axillary and ter 
minal racemes, which are 4-6 in, long, petals 5, 
concavo, stamens many ; drupe, size of a pea, round 
acid, red turning to black, stone thick, ragged. 


Briobotry* J&ponloa, 
Loguat, 

Lohat. 

Rosaceje. 
b\ B. I. ii. 872. 

The Plains, 


small, branches and branchlets thick ; leaves 6-8 by 
1 $-3 in., leathery, stiff woolly beneath, stalk thiok, 
woolly, stip ales broad or lanceolate ; flowers white, $ 
in. diarn., crowded in thick stiff woolly racemes, 
petals 6, broad, ovate ; berry round or ovoid 1J-2 
ins. long, yellow, fleshy, edible, seeds 2-5, angled, 
brown, smooth. This tree is much cultivated for its 
fruit. 


Pyrui 


APPI*, 

<5 ho. 


Value, 


Bohaojlb. 

F. B. I. ii. 873. 

The Plains to 9,000 ft. 


leaves 2-3 in., ovate, smooth above, woolly beneath, 
leaf stalk woolly, flowers pink, l$-2 in. diarn. ; 
sepals persistent on the top of the fruit ; fruit globose, 
fleshy, 2-5 celled, seeds contained in a core, fruit 
indented at both ends and with a very short stalk. 


Pyrua baooata, 
Siberian Crab, 

Lm, cfwda. 

UOBACBJB.* 

F. B. I, It. 878. 
Himalaya 640,000 ft. 


small ; leaves 2-3 in., smooth, ovate, flowers lf»2 
in. diam., sessile in clusters, white ; fruit small, 
$4 in* diam., globose, red, aepals not on the top, 
seeds in a core, only base indented, flesh of fruit 
granular. 
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' Trees with Alternate Stipulate Simple Leave#. 

Petals Unenited. 

fynw oommult, 
Pew, 

Naikpati. 

Bosaoeje. 

F. B.f. it. 874. 

Himalaya, 8.8,000 ft. 

small ; smooth, young parts woolly, young plant 
often spinous, leaves ovate, oblong, acute pointed, of 
young plants lobed ; flowers white. 1£ ins. diam. ; 
fruit 1-2 in. narrowed into the stalk, seeds in a core, 
flesh of fruit granular, sepals on top of the fruit. 

?yru8 JPftib&ft. ' 

F. B, l ti.874. 

Qim&'aya 4,500-8,000 ft. 

Si Tala (Collett}, 

small ; young parts woolly, deeiduous, barren bran- 
chlets end in a spine ; in young plants leaves lobed, 
leaves ovate, flowers 1 in. diam., white and pink, 
fruit globose, scurfy yellow hrown, astringent, eatable 
iu decoy, covered with raised white spots, not crowned 
by sepals. 

Fyrui kumaonl, 

R OSAGE JB. 

F. B. I. ii, 874. 

Himalaya, 6-8,000 ft. 

like P. Pashia, but differentiated by smooth flower 
stalks and broad rounded sepals. 

OtmriA ffravooloai 

see Shrubs, Alternate, Stipulate, Simple. 

Oumrit teftiftton. 

see Shrubs, Alternate, Stipulate, Simple. 


Petals United. 

Bft&OU Awartorum, 

see Shrubs, Opposite, Stipulate, Simple. 

SashovfaU alvulU, 

see Shrubs, Alternate, Stipulate, Simple. 

KusborUk utitu* 
na, 

see Shrubs, Alternate. Stipulate, Simple. 


Petals None. 

JUmoumu surywror 
Bhamwiub. 

F. B. 1. 1. 090. 

Himalaya 4-10,000 ft. 
Simla (Collett). 

small, looks like a cherry tree • young branohes 
purplish with white spots, bark thin, smooth, no 
spines ; leaved 2$«5 in., orate, lanceolate, thin, minute- 
ly toothed, stipules small, soon falling off ; flowers 
greenish in small axillary clusters, calyx cup-Bbaped, 
teeth 5, petals none, stamens 5 ; drupe 4 n*. long, 
ovoid, seated on the persistent calyx, stone one. 
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Trees with Alternate Stipulate Simple Leaves. 
Petals None. 


Fhyllantbua Sablioa, 

Ai*la. 

Euphorbiaobjb. 

P. B. I. V. 289. . 

The Plains to 4,500 ft. 
Sutlej Valley (Collett). 


small, bark flaking, foliage feathery, light groen, 
leaves deciduous linear sessile in. close set in two 
lines along the branchiate like the leaflets of a pinnate 
leaf, stipules ovate fimbriate ; flowers without petals, 
yollow set among the leaves on the branchlets, sepals 
6, stamens 3 in a column ; fruit £ in. globose, suc- 
culent, green or pale yellow, often reddish, acid, astrin- 
gent, seeds 6, two in each of the three cells, fruit 
slightly (1 loboil. The fruit is made into pickle and 
is used as an astringent medicine. 


P h 7 1 lanthu B 
dlStlOhUSy 

Chalmeri. 

Euphorbiacmi. 

F. B. I. V. 304. 

The Plains. 

aioohi&io& 

volutinum, 

Amblu. 

Buphobbiaobab. 

F. H. I. v. 822. 

Himalaya to 5,000 ft, 
Sutlej Valley (Collett). 

▲xLtUesma Ghcesem- 
UUft, 

f/mtoa. 

Euphobbiacb jb. 

F.B. 1. v.867. 

Himalaya. 


small : bark roughly grey, deciduous leaves stalked 
ovate, $ in. in two rows as above ; flowers without 
petals, T \ in., sepals 4, stamens 4, not in a column ; 
fruit globose, acid, 3-4 celled, 1 seed in each cell. 


small ; young branches downy evergreen, leaves 
2-5 in., rounded, stipules rigid ; flowers green 
yellow, petals none, sepals 5-6, anthers 3 ; fruit £ in 4 
diameter, flattened, 4-6 colled, 8-121obed, red« 


small ; branches, flowers and leaf stalks and under 
surface of leaves brown and woolly, leaves 2-,B in., 
base and top rounded ; flowers without petals, small 
sessile, clustered on spikeB, calyx lobes 3-5, stamens 
4-7 ; fruit roundish i in., red to black, edible. 


Jatropta Ouroftft, see Shrubs, Alternate, Stipulate, Simple. 


triauB WftlUofclaxL*, 
81 a* 

UBTICAC1AC. 

F. B. I. v. 480. 

Himalaya 440,000 ft. 


large, bark rough, peeling in diamond shaped flakes, 
deoiduouB leaves 4*8 in., base obliquely, narrowed 
toothed ; flowers appearing before the leaves, in dense 
lateral racemes, calyx 4-8 lobed, fruit dry flat, winged 
in. (samara). 


S^OVtOlMi iattgfi- gmft u # deciduous leaves 5-6 in., base unequally 
rounded, uot toothed, flowers in Bhort lateral clusters, 
Ckticaom. apetalous, calyx lobes 5, stamens 8-5; fruit 1 in. long 

F, B. I. v. 481. wing tip bifid (samara). 

Himalaya to 2,000 ft. 
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TK«K8 WITH ALTERNATE STIPULATE SIMPLE LEAVES. 

Petals None. 


0t2ti* ftUgtrtU*, 

Kkarak, 

Ubtioaokab. 

F. B, I. v. 482 * 

The Plains tu 8,000 It. 

VMM Polttorla, 

Khagthi. 

XTSTlOAOSiB. 

P. B. I. v. 484. 

The Plains to 8)000 ft* 


large ; leaves deciduous, obliquely ovate, toothed 
long pointed, flowers pale yellow small, solitary or in 
clusters, sepals 4-5, stamens 4-5; fruit long stalked ovoid 
£ in. long, stone wrinkled ; this sweet fruit is sup* 
posed to be the Lotus of the ancients. 

large ; roughly hairy, leaves, £ in., hard and 
rough, often long pointed, small toothed, base rounded, 
leaf stalk short, stipules longer than the :leaf stalk* 
flowers small in small axillary clusters, sepals 4-5, 
stamens 4*5 ; fruit small, globose, stone pitted. 


tuoojpemum spl- see Shrubs, Alternate, Stipulate, Simple. 

8MB. 


Mortis Alba, 
Mtdbiwr, 

Tut. 

F. B. 1. v. 492 . 

The Plains to 11,000 ft. 


small ; leaves 2£-4 in., stalk $-1 in. long, 
(often lobed), ovate, pointed, toothed, flowers on 
spikes, sepals 4, stamens 4, fruiting spikes (berries) 
white or red, sweet, short, ovoid, consisting of fleshy 
calyces each containing one seed. 


Moraa ladle*, 

Tutri. 

CJeticac bjs. 

F. B. I. v. 492 , 
Himalaya to 7,000 ft. 


small ; deciduous leaves 2£-6 in. with £-1 in. stalk, 
ovate (often lobed), sharply toothed, long pointed, 
rough, flowering and fruiting spike short ovoid* dark 
purple otherwise like the last species. 


Monti Mrrata, small ; leaves deciduous, broad ovate pointed 

Xarttut, korun. toothed, leaf stalk woolly ; fruiting spike short, cylin- 

tt&TiCAC&B. dric, purple, sweet. 

F. B. I. v. 492* 

Himalaya, 4-9,000 ft. 


Moral lMfifftft*, 

U**XOAO&ffi. 

F. B. L v. 491. 
Himalaya to 4,000 ft. 


leaves deciduous ovate ; fruiting, spike long stalked 
24 in., long cyliudric. white, sweet. 


Fictm, JtnOa Milky; Fruit a Hollow Fleshy Vessel, in which 
Flowers and are contained. 


9l0M 

SttTM, 

Pity %5fDl. 
XlmOMGZM. 
F.B.tv.499. 

The Plain* to 4,000 ft 


10 


large, rooting from branches, sometimes epiphytal 
when young, young shoots velvety ; leaves leathery, 
ovate to orbicular, edges smooth, nerves prominent, 
stalk of leaf £-2 in,, not jointed to blade, stipules 
M in., leathery, fruit, round, sessile in pairs 
red, velvety, sire of a small cherry, with 3 broad 
leathery smooth leaf like bracts at the base. 
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The bp with Alternate Stipulate Simple Leaves. 

Petal* none. 


Slous tUsttoft, 

Ubticaom. 

F. B. ]. ▼. 608. 
The Plains. 


Pious retusa, 

Urticaoejb. 

F, B. I. v. 511 
The Plains. 


Pious iufootoria, 

f Var % j**$U pipli 
Ubticaohl®. 

P. B. I. v. 515 . 

Salt Range. The Plains. 


Pious Bumpttl, 

PvXaky pilkhan. 

Ukticaobab. 

F, B. 1. v. 612. 

The Plains to 5,000 ft. 


non* »udoM, 

Pipal. 

Ubticacu*. 

F. B. I.v. BIS. 

The Plains to 6,000 ft. 
Valley below Simla 
(Oollett> 

Pious olsvsts, 


large: often epiphytic when young, leaves .'M2 
in., dark green, much longer than broad, glossy 
leaf stalk l-2£ in., not jointed to the blade, sti- 
pule single, coloured, almost half as long as the leaf, 
fruit sessile in pairs ovate, oblong, greenish, yellow, 
about £ in. long, 

large ; a few aerial rootw ; leaves 2-4 in., leathe- 
ry, broadly ovate, leaf stalk i £ in*, stipules narrow, 
£ in. long; fruit small sessile in pairs. £ in, diam., 
yellow or reddish, bracts at base, broad ovate. 


Leaf Stalk jointed tv Blade . 


small : all parts smooth, sometimes sending down a 
few aerial roots, leaves, shining, on long slender stalks 
abruptly pointed, stalk 1£ -2 in., stipules £ in, broad 
ovate, fruit in sessile pairs round, when ripe 4 in, 
diam., white tinged with red dotted, basal bracts 
3 minute. 

often epiphytal, all parts smooth ; leaves minutely 
warty above, broadly ovate, leaf stalk 2£-3£ ins„ 
stipules ovate £-1 in. ; fruit sessile in pairs, globose, 
smooth, when young whitish with dark spots, when 
ripe nearly black £ in, diam,, basal bracts :t round 
smooth, 

usually epiphytal, smooth, leaves leathery, shining 
above, base broad, point long, leaf stalk 3-4 in., 
slender ; fruit sessile in pairs, smooth, depressed, 
spheroidal dark purple when ripe, £ in, diam* ; basal 
bract* 3 broad, spreading, leathery. 


see Shrubs, Alternate, Stipulate, Simple. 
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Trkj?* with Alternate Stipdlatk Simple Leaves. 


nous oute, 

Kaua % glut. 
Urticaorj*. 

F. B. I. v. 638. 
Himalaya 4,000 ft. 
Valley below Simla 
(Collett). 


Petals none. 

small ; never epiphytal, leaves unequal sided at 
base, 6-10 in. long, oblong lanceolate, leathery ; stalk 
l~$ in. ; stipules j-1 in., linear fruit in pairs or clusters 
on scaly usually leafless branches, round or pyriform, 
hairy, reddish brown when ripe. 


Vlous asaoraUs. 

U&TtGAOBUB. 

F.B. I. v. 684. 
Himalaya v l 9 500*7,000 ft. 
Simla below Annandale- 
Shah. (Oollott). 


*raall, not epiphytal ; leaves narrow, pointed mar 
gin even, stalk $-1 in., stipules narrow, pointed, 
smooth, edges rolled up ; fruit, shortly stalked, roun- 
dish or club-shaped, 4 in. diara., smooth, reddish when 
ripe, basal bracts 3 broad, united. 


flout Eoadm rfhii, 

Uriel, timbal . 
Urticaokad. 

F. 11. I. v. 634. 
Himalaya to 5,060 ft. 
fitatlej Valley (Collett). 


low, spreading ; leaves broad ovate or rounded, 
above smooth, beneath somewhat woolly, base heart 
shaped, 5-15 by 44-12 in., stalk 1-4 in. ; stipules 
4-1 in., ovate pointed ; fruit, top shaped, 2 in. diam., 
smooth, or velvety, when ripe russet, brown or 
purplish and spotted ; basal bracts 3, rather large, 
triangular, fruit stalk $-14 in., velvety, on leafless 
branchlets from the trunk in clusters, 


nous glomerate, 

Aatkgular, dadhuri 
CBTJCACU®. 

F. B. 1. v. 586. 

The Plains to 3,008 ft. 


TOMromta 

frutototnt, 

SttaigMflte 

feVMtouoa, 


large ; bark smooth, reddish brown ; leaves 4-7 
in. long ovate, margin even, smooth above, velvety 
beneath, base round, tapering to the point , stalk 
1-2 in., stipules 4-1 in,, owate narrow velvety 
soon falling off ; fruit 14 in. diam., reddish, 
top depressed, top shaped, stalked in clusters on short 
leafless scaly branchlets on the trunk and large bran- 
ches, basal bracts 3 or 4 ovate, small, overlapping. 

see Shrubs, Alternate, Stipulate, Simple, 
see Shrubs, Alternate, Stipulate, Simple. 


Flower* minute close Hi on Hanging or Erect Stalks , 


Site!* utlUi, Strob. 

otfpTJLnrBB®. 

F, b, i. v. m. 

Himalaya, 7-10,600 ft. 
The Ohor f Buttu 
(Collett). 


bark brownish white, inner layer pink, thin with 
horizontal lentil shaped excrescences, stripping off 
in thin broad sheets ; leaves, 2-8 in. long, thin 
light green, when young, pointed ; fruit a one seed- 
ed winged lentil like nut* 
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Trees with Alternate Stipulate Simple Leaves. 


Bctula alaoULw, 
Birch, 

CUPULIFERAi. 

F. B. I. V. 699. 
Himalaya, 6-10,000 ft. 


Petals Hone, 

bark thicker and exoreaoencos shorter and stripping 
off in narrower bands than the last species, leaves 3-6 
in. long, long pointed ; nut with broader wings 
than the last. 


Al&U ttPAlNUdS, bark, compact, silvery grey ; fruit, a woody cone, 

Aldtr, with a winged nut. 

OUPULIFIR*. 

F. B. I. V. 600. 

Himalaya, 8-9,000 ft. 


Alans nitid*, bark dark brown, deeply furrowed : fruit, a woody 

Cupuliferab. cone, nut with a thickened margin. 

F. JB. 1. v. 6000. 

Himalaya 6-9,000 ft. 

Fruit, a Nut (A corn) seated in a Cup of Hardened Bracts. 

Qusrcuf ftintORTPi* leaves, brown and woolly beneath ; aoora, globose, 
fblifty Svorffrtia Oik, black, when ripe, enclosed only a third in the cup of 

Khar$hu* overlapping scales. 

Cupuliferac. 

F. B. I. v. 601. 

Himalaya, 6-13,000 ft 

Quarous dUaiato, large ; leaves, quite smooth and green ; acorn, ovoid 
Meru. pointed solitary, smooth, brown when ripe ; cup of 

Oupulifer^. over-lapping (imbricate) scales covering half the nut. 

F. B. I. v. 603. 

Himalaya^, 600-9, 000 ft. 

QusrOUi Xl«t, See Shrubs, Alternate, Stipulate, Simple. 


Quaroua la oaaa , 

Bana. 

CUPUL1FKB.®. 

F.B.I.V. 608. 

Balt range, Himalaya, 
4-8,000 ft. Simla (Collett). 


leaves, when yoaag pinkish and woolly all over, 
when mature dark green and smooth above, white or 
groy woolly beneath ; acorn ovoid, generally solitary, 
white and woolly when young, brown and smooth 
when ripe ; cup of overlapping scales at first almost 
Covering the acorn, afterwards only half. 


QuerOUl fflMWd, large ; leavos, smooth and green ; acorn single 

CnpuLirBR^. or pairs, ovoid, half buried in a cup of scales 

HiLayl', 804 8-6,000 ft. itt thi “ ° f BCfclw ’ 

Simla c Collett). 
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Tkkbs with Alternate Stipulate Simple Leaves. 
Petals None. 

Nut, ribbed, contained in Leafy Scale*. 


Oorylua Ooluraa, 
Stall, 

OUPULIPBXUB, 

K, B. I. v. 626. 

Himalaya 640,000 ft. 
Simla, rare, N&rkanda 
(Collett), 


small ; bark dark grey, thin, sometimes peeling up- 
wards; leaves, doubly toothed, somewhat tabulator, nut, 
jl~i long, flattened pointed ovoid, hard, deep brown, 
2-8 together in a ribbed leathery cup of long scales* 


Qi&P&nt V&ttbMft, branches warted, slender drooping leaves, tips very 
Sor&btam, long, taiMike : nut very small, jn in, long, ribbed, 

CtrptriiirBBJD. 

F. B. I, v. 626, 

Himalaya) East of 
Ohamba, 5-7,G00 ft. 


OftTPlaua ffcfi&iA, bark dark brown, smooth except for some 
CtrpULiPERBJ. wrinkles , leaves without long tips ; nut, in. long 

F. b: I, v, 626, ribbed, 

Himalaya) 4-7,000 ft. 


Seed* several, each enveloped in a Tu ft of White Silky Hair*. 


Leave* shortly etalked. 


Bfttts tetraaperma, 

BMeils, bed. 
SaLICI*ML 
F. B, I. v. 626. 

The Plains to 4,000 ft* 
Sutlej Valley (Collett), 


small ; bark greyish -brown or blackish, rough with 
deep vertical furrows ; leaves 3-6 in. long, four 
times longer than broad, narrowed at both ends, 
flowers appear after the leaves on leafy stalks, flower 
Btalks (spikes) 2-6 in. long. 


Sills ftO&OPbytt*, 

Bi*%, bad*. 
Salioinm, 

F. B. 1. V. 628* 

The Plains. 


medium size, bark reddish brown ; leaves 2-5 in. 
long, five times longer than broad, narrowed at both 
ends ; Bowers appear after the leaves on leafy stalks ; 
flowering stalks (spikes) 1*2 in. long. 


Miff y ilI1oMiafc f see Shrubs, Alternate, Stipulate, Simple. 


m* tttss vm • 

Bit, ehtmgm >. 

atwwnfwi. 

F. B. L v. 620. 
Himalaya) Simla, 
introduced (Collett), 


bmnchlets green, yellow, red or purple, leaves 2-6 
in. long, narrow, white with silky hairs beneath, 
minutely toothed ; flowers appear after the leaves on 
leafy stalks ; flowering stalks (spikes) 1-8 in. long. 
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Trees with Alternate Stipulate Simple Leaves. 

Petals None, 

8lUz bLbylOXliOR, like S. Alba but with long drooping branches 
"WffPlSff WUlOW, and the leaves not so white beneath as in S. alba. 
Rtda , majnun, 

SALIOINM. 

F. B. I. v # 629. 

The Plains to 9,000<t. 

Sails fragUia, 

Oraok willow , 

Salioinrjb. 

F. B. T. v. 680. 

Lahoul. 

Sails dap2woi&»s, 

Belt, shun , t Kail. 

Ralicinm. 

F. B. I. v. 681 
Himalaya, 8-15,000 ft. 

Simla, Hahasu. 

Sails ozroarpa, seo Shrubs, Alternate, Stipulate, Simple. 

Leaves long stalked , 


bark smooth, greenish grey ; floworh appear before 
the leaves : flowering stalks (spikes ) 1-4 in, long 
silky. 


medium size ; branches smooth polished, fragile at 
their insertion : leaves 3-6 in. long ; flowering after 
leafing, flowering stalks (spikes) leafy ( cultivated 
only in Lahoul and Western Thibet). 


Popult is nigra, war 
pyramidalia, 
Lombardy Poplar, 

Frost, safeda. 
SALtGlNJLE. 

F. B. 1. v. 688. 

The Plaint to 10,000 ft. 
Kashmir, Lahore. 


large, sometimes planted, it oaaily recognised by its 
pyramidal shape, other characters like the following 
species of Populus, but leaf 2-4 in,, stalk 1-2^ in, 
long, male flowering spikes short, stamens 15-80, female 
spikes 4-6 in. long. 


Popular ciliata, The 
Himalayan Poplar, 

Pahari pipol. 

8a LICINEAfS. 

F. B. I. t. 688. 

Himalaya. 4-10,000 ft. 
Simla (Collett), 


large bark grey, smooth on young plants, vertically 
wrinkled on old ; buds viscidly resinous ; branches 
angled ; leaves 3-7 in. long, ovate, stalk 2-5 in, ; 
flowering before leafing ; flowering stalks ( spikes ) 
male short, female branched, 2-9 in. long ; seeds 
numerous with long silky hairs. 


Populu faalsamlftra, 

Pahhy hilt, 

Balioinrjs. 

F. B. I. v. 688. 

The Plains to 18,000 ft. 


large, strongly scented leaf buds visoidly resinous ; 
branches angled ; leaves 2-6 in, long, ovate, stalk, 
2-5 in. male flowering spikes sessile, stamens 20-3 0 
female 5-6 in. long. 



PLANTS OF TMF PUNJAB. 


BMx 


Tubes wjth Ai/jeunate Stimulate Biuh-e Leaves. 

Petals Nonf. 

JfaPUltll tUptottiO&i large ; leaf buds, velvety, not viscid ; branches not 
8aft?dar % palaek, b»g*u angled. 

SaLIOINBjE. 

P. B. I. V. 888. 

The Plains to 13 t 000 ft 


?6p&lU§ ftlbft, Th$ large ; leaf buds, shoots and under surface of leaves 
WfeitO Of covered with short dense cottony hairs ; leaves 2-4 

in,, stalk 1*2 in.; flowering stalks (spikes) male 
(Mta bagnu , ja n$ It fra st ^ 2-4 in., stamens 6*10. female spikes shorter. 

SALICINMt. r 

F. B. I. v. 689. 

Himalaya, 4-10,000 ft. 
ftitnlA, Planted. (Oollett). 


{To Im continued.) 
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INS EOT LIFE IN INDIA AND HOW TO STUDYfTT, 

REINO 

A SIMPLE ACCOUNT OF THE MORE IMPORTANT FAMILIES OF INSECTS 
WITH EXAMPLES OF THE 0AM ACE THEY OO TO CROPS, 

TEA, COFFEE ANJ> INDIGO CONCERNS, FRUIT 
AN O FOREST TREKS IN INDIA, 

BY 

E. P. STEBBINd. 

Chapter VII (with Plates HI and IV). 

♦ 

(Continued from page 44b of Voh XV ITS) 

Okokr V. COLEOPTEUA (BEETLES) — eontd. 

Series II . — Adephaqa or Caraho'tdea. 

Tarsi five jointed, antennie tiliform or nearly so. Mouth parts high- 
ly developed, with slender projecting mandibles ; abdominal segments 
visible ventrally usually 5 in number. These beetles are usually dark 
coloured, active and slim, with long powerful legs which enable them 
to run very rapidly. Both beet <*s and their larvae are carnivorous. 
The grubs are generally dark coloured, with a group of ocelli oil 
each side of the head and with well doveloped legs, each having two 
claws. This distinguishes their larvae from all other coleopterous 
ones which have only one claw present The grubs live beneath the 
bark of trees or in wood where they follow and feed upon bark and 
wood-boring insects; or they are to be found in the soil feeding 
upon root-eating insects or on or in plants and crops engaged 
in a similar manner. The group is probably of considerable utility 
to man. 


Fam. IV. OioindelidflB— Tigrer-beetles. 

Bright, coloured Imetles with large eyes and with the clypeus (lower 
portion of front of the head) extending laterally in front, of the inser- 
tion of the antennaj, the latter being long and straight. The mandibles 
arc large and are set vertically instead of horizontally, which gives the 






IN8ECT UFE IN JN2>lA. 


m 


bead of these insects a striking and curious appearance. The elytra are 
often brilliantly coloured and spotted, and the legs long and powerful 
and adapted for rapid movement (tee Fig. 121). 

The CicindelidjB form one of the smaller families of the Ooleoptera, 
numbering about 1,500 species. Dr. Walter Horn of Berlin is now 
engaged upon a classification of* the family. 

The beetles move and fly rapidly about in the sunlight and are some- 
what difficult to take owing to their wariness and rapid movements. 
In running they often proceed in a serpentine manner. The family may 
be said to include some of the most active and the most carnivorous of 


the beetles. Its members feed upon insects 
of all kinds. Bates states that the species 
he observed in South America were of di- 
verse colours, but usually agreed in colour 
with the general colours of the locale they 
inhabit. This is not always the case in 
India : at least not with the common spe- 
cies. For instance the common brightly 
coloured eight-spotted tiger-beetle is to be 
found swarming on the stony river banks 
of the Sunkos River in Assam near the 
Bhutan frontier and is very easily seen in 
such a locality. On the other hand numer- 
ous forest-dwelling species will be found 



Fig. 131.— The Eightapot* 
tod Tiger-beetle (tfl- 
ftit %d*la octonotata} 
(Assam), 


to resemble to a marvellous degree the many shaded colouring of 
the forest floor over which they run on flit hurriedly in rapid short 



F*». Its. 

Lanra of a Tigei-bestle, 


flights. The larvee of earth-living Oicindelida 
1 ive in deep burrows sunk more or less 
vertically in the soil and probably partially 
formed by the female, who is furnished with 
powerful and elongate excavating instruments 
at the end of her body, at the time of 
ovipositing. In these pits the lams take 
tip a peculiar position for which their 
shape is particularly adapted : the head and 
prothorax are broad, the rest of the body 
slender, the 5th segment of the abdomen is 


2D 
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furnished on the back with a pair of strong hooks ; the larva supports 
itself at the top of the burrow by means of these hooks and its 
terminal tube and blocks the mouth of the tunnel with its large 
head and prothorax and in this position waits for its prey ( vide Pig. 
J 22). This consists of insects which may alight upon it or run over 
it. When an insect comes within reach, the head of the larva is 
thrown back with a rapid jerk, the prey is siezed by the long sharp 
mandibles, drugged io tho bottom of the burrow and devoured. 
Rt*aders will note that there is some similarity in the method of 
capturing their prey between the larva of the Ant Lion (vide supra) 
and that of the tiger-beetle. Few (Jicindelid larvae are known but 
the ones studied all appear to possess the same structure and to 
have the same habits. Little unfortunately is at present known 
about them in India. 

The greater ma jority of the Cicindelas are inhabitants of the tropical 
and , semi-tropical regions of the globe and beyond the fact that we 
are aware that they are predaceous upon other insect life their life 
histories have been very inadequately studied. Whether they 
confine themselves to particular forms or species of insect life or 
whether they are omnivorus in this respect is a point of considerable 
interest and also of economic utility and one which requires close 
study. Some members of the family are wingless, whilst others, 
such as C. ocUmolata , are particularly active on the wing. Some, 
it is thought, only frequent ‘white ant * or termite heaps or 
nests, 

A common Indian species is the little green six-spotted tiger-beetle, 
Ckindela punctata, with green elytra each with 
3 orange red spots on them (Fig. 123) which is 
predaceous upon the rice bug in the rice fields 
of Bengal where it can be found numerously 
in the rains. It flies and runs with great 
activity. Ckindela octonotata , the 8-spotted 
tiger-beetle (Fig. 121) (brilliant green with red 
spots), already alluded to is to be found plenti- 
ful on the stony river beds of the Sunkos, 
Reidak and other rivers in Assam near their 
debouchment from the Bhutan Hills. 



Fw. 128 . 

The Six-spotted 
Tiger-beetle (< {Hem - 
dda nw-punotata) 
(Bengal). 
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€. whithilli is a dark sea- blue species common in Poona (Fig. 124). 



FIO. \U.—CiHndela whithilli (f'oona). 

C. hamorrkotdalii (Fig. 125) is the black species with two round 



Fig. 1U6 , — Fmndela htemor- 
rhoidaUs (Calcutta). 


orange spots on 
each elytra; it is an 
inhabitant of Ben- 
gal, and nthe 
parts of the coun- 
try, whilst (\ au - 
rulevta , a Sikkim 
species, has a 
green head and 
thorax with cop- 
pery blotches on 
the latter and cairn- 



FIG. 120. — Cicindela <wn»- 
Unta (Sikkim). 


lean blue elytra with 3 yellow spots on each as shown in Fig. 126. 


I have taken this insect often in the 
Ohittagong Hill Tracts and South Lushai 
Hills where it is common. Collt/ris 
< aviceptt has a very long narrow thorax, 
the whole insect being brilliant shining 
blue. Another Sikkim species is the 
curious Ttmndyla maorodera which 
is dark shining, blue black in colour 
and resembles a long black ant. It 
is shown in Fig* 127. 



FlG. 197 .— JHoondyla 
matredtra (8ikki«tt). 
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Pam. V. Oarabidae— around Beetles 


These beetles resemble the Cicindelidce bnt the mandibles 
fire set horizontally instead of vertically. The insects are 
usually blue or black in colour and are carnivorous in their habits. 
The olypens does not extend laterally in front of the antennas (Fig. 
128) ; the upper joints of the latter are covered with a minute 
pubeseenoe. 

The Carahidcc form one of the largest families of the (Joleoptera 

containing over 13,000 described 
species. The family is of very con- 
siderable economic, importance to 
man owing to the carnivorous habits 
of many of its members. I n tin* 
tropics and semi-tropics the forms 
are generally winged, but in other 
parts of the world they are often 
entirely terrestrial being rarely seen 
on the wing, many species having 
merely rudimentary wings. The 
larva? are usually elongate in form 
and run freely ; they oan be recog- 
nised easily* by the fact that their 
tarsi end in two claws and b\ 
their oxsorted sharp long oallipor- 
like mandibles, and by the body ending in two processes (some- 
times jointed) and a tube of varj- 
ing length projecting baokwards. 
Fig. 129 shows a larva of one of 
the ground beetles feeding upon 
Fig. m.-Larva of ft Ground-beetle. a beetle grub. 

The Oarabidse are predaceous both as grubs and beetles, and live 
in various ways. They attack and feed upon living insects, soft 
grubs and even dead animal matter. The grubs may live in the soil* 
the beetle on maturing issuing from the soil and either remaining a 
terrestrial insect, rarely taking to flight, or it may search for its prey 
ctivelv on the wing. The grubs of other species live above 




Flo. 128. — The Six-spotted Ground- 
beetle (A nthia xswguttata) 
(India) 
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ground running about the surface of the soil or of vegetation or 

they may live beneath the bark and in wood in the tunnels of' 

hark and wood-boring insects feeding upon the lame of these 

* 

latter. Little is at present known about these bark and wood living 
forms but it is quite certain that there are a considerable number 
of species living in the forests in this manner. A few species 
have been detected eating growing corn and even immature seeds 
of Umbelliferous plants : these belong chiefly to the genera 
ffarpalm r, Zabrus, and A mar a. Nothing is known of any Indian 
forms living in this manner. 

There are a considerable number ol blind members of this family ; 
those living in caverns belong to the genus Anophthalmus, species of 
which have been detected in the eaves of the Pyrenees, of Austria 
and of North America and may not unlikely be found in caves in the 
Himalayas. Other blind Uarabidae have been discovered in various 


parts of the world living under large stones buried deep down in 
the earth, the insects probably passing 
| » through many generations under the same 

VI/ a stone. Other minute species, of the genus 
\ ii|r Jr Aepus, live under stones below high water 
mark, emerging only when the tide uncovers 
them. Some Oarabida* frequent the nest of 
termites and of 

^ ** the he t lie re are J^****^ 

cue or more at 

Caloime oriental? (India), cies ”> I ,k1 ’ 1u 

Of carnivorous Oarabida) a common 

small black one in India is Calasome 

orientate (Fig. 130) which attacks V J& 

and feeds upon the young of the mi- % m 

gratory or North-West Locust {Acrir 8 

diutn pereyrinmn) destroying them £ * 

in large numbers when the locust is pi0> xtu ^ PheroplfJ>hw mcrgi , 

spreading through the country on its naiu (Oalcutta,) 



808 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY, Voi. XVIII. 


great, flights. The large black Anthia sex guttata, with six large 
cream yellow spots on the elytra shown in Fig. 128, ih common 
throughout. India. I found it feeding upon the caterpillars of the 
hawk moth Pseudosphinx discistrigu in Berar in July 1201. These 
larva were defoliating teak trees in the Melghat forest. Fig. 131 
shows P hero i ixo] >hus marginalia , inhabiting tile neighbourhood of 
Calcutta, which has the elytra widened apically, the head and 
thorax with yellow blotches on them and each elytra with two 

yellow patches on them, the largest behind. A closely allied 

species with a red head and thorax and dark blue-black elytra 

with 3 yellow blotches on each, the basal small, median ones 
large and rounded and apical ones transverse, is common in 

the N. W. Himalayas and in the Terai region at the foot of 


the mountains. 

Catascopm whUhilli, shown in Fig. 132, is a Oarabid beetle fairly 
common in Sikkim. 

I have also taken it in 
Assam. The head and 
thorax are shining 
green, the latter hav- 
ing u V -shajied depres- 
sion situated centrally ; 
the elytra are purple 
black and channelled. 

Fig. 133 depicts a 
common black ground 
beetle of Bengal named 

Trigonotoma viridi- Vta - l 8 *— 1 Common 

B'io. 132.— €atascopu$ mi , , . black ground beetle 

,rkiam (Sikkim and *»»«• Th >* «“«* *“» a (7W fonsUma viridi 
Assam). metallic green thorax. 0 oUit) (Maldah.) 

The most curious insects of the group are, however, the 3 known 
species of the genus Mormolyce which as Fig. 134 shows have some 
resemblance to the remarkable leaf-insect {Phyllmm mjthe) shown 
in Fig. 14 ot these papers. The Mormolyce have an extraordinary 
shape for Car abides ; the sides of the elytra form large crinkled ex- 
pansions and the head is unusually elongate. These insects live 
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oft tiie underside of fallen trees in the Malay Archipelago and 

Peninsula and 
i n Tenas- 
serim. It is 
possible that 
heir flat 
shape may aid 
them in their 
pursuit o 
their insect 
prey a s i s 
known to be 
the case with 
other forms 
of insect life 
preda c e o u s 
upon bark 
a nd wood-, 
boring insects. 
Morm ol y cr 
phyllades, the 
insect depicted 
in Fig. 184, 
comes from 
Tavov. 



Wia. phyllvde* (Tavoy). 


Fam. VI. Dytisoidee— Wateisbeetles. 

This is the only aquatic family of beetles which will be briefly con* 
sidered in these papers. 

The Dytiscida) have their antenna? bare ; the hind legs are formed 
for swimming and cannot be used for ordinary walking; the 
metastemum has no transverse line across it and is closely united behind 
with the extremely long cox®, * 

The Dytiacid® or true water-beetles are of interest because they 
differ from the aquatic Netiroptera, in that, they live in water both m 
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the larvae and inmginal stages of their lives ; there is reason neverthe- 
less for believing that they are modified terrestrial insects* In their 
general organisation they are similar to Carabidce . They are perfect- 
ly at home in water but they must come to the surface to breathe. 
The wing cases fit. perfectly to the body, except at the tip, so as to 
form an air-tight space between themselves and the dorsal surfaoe 


of the body ; this space forms an 



Fig. 184. — A predaceous water-beetle 
( CybitUr limbata ) (Bengal). 


air reservoir. When the insect 
requires more air it rises to the 
surface and exposes the tip of the 
body exactly at the level of the 
water, separating at the same time 
the abdomen from the wing cases 
so as to open a broad chink at the 
spot where the parts were, during 
this insect's immersion, so well 
held together as to be air and 
water-tight. 

Something over 1,800 species 
are at present known, the insect 
being most plentiful in the cooler 
regions of the globe. Cybtoter 
limbata (see Fig. 135) is a 
predaceous water-beetle which 
has been described by An- 
nandale from Bebrampur in 
Bengal. 


Insect Life in India. 


Correction Slip . 

As it was found impossible to place all the beetles depicted in the 
coloured Plates III and IV on one Plate, the following corrections are 
necessary in the text of Chapter VII : — 


Vol. XVII. No, 2.«— p. 437 — lines 28, 29— delete the words “ It 
is depicted in Plate III, fig. 3.” 
p. 439 — line 4, for * Plate III, fig. 4 * read 
4 Plate III, fig. 3.’ 

p. 441— last line, for 4 Plate III, fig. 5 * tm d 
4 Plate III, fig. 4/ 
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VdL XVII. No. 2v— p. 443— line 8, for ‘Plate III, fig* 6' read 
4 Plate III, fig. 5/ 

\). 443 — line 4, for 1 Popilea cupricollis 9 read 
4 PopilUa cupricollis? 
p. 443 — line 6, for 4 fig. 7 9 read 4 fig. 6/ 
p* 444. — line 3.5, for 4 Plate III, fig. 2 9 read 
4 Plate IV, fig. 1/ 

p. 445. — line 38, for 4 Plate III, fig. b 9 read 
4 Plate IV, fig. 2/ 

p. 446.1 — line 2, for 4 Plate III, fig. 8* read 
4 Plate IV, fig. 3/ 

p. 446. — lines 10, 11 for 4 fig. 10 in Plate III* 
read 4 fig. 4 in Plate IV/ 


(To be continued.) 


SI 
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THE PRESENT EPIDEMIC OP MALARIA IN THE PORT 
OP BOMBAY : A DESCRIPTION OP THE MOSQUITO 
WHICH 18 CARRYING THE DISEASE, WITH 
SOME REMARKS ON PREVENTIVE 
MEASURES. 

BY 

Oapt. W. Glen Liston, 1. M. 8. 

( With 4 Illustrations.) 

( Read before the Bombay Natural History Society on 
24 th September lDOft.) 

In a paper which I read before this Society in 1905, entitled : 

‘ Plague Rats and Fleas/ I put forward reams why a subject 
like this, which, at first sight, appeared to be a medical one, should 
be considered by a Natural History Society. To-day, in asking yon 
to bear with me while I tell you something about malaria, similar 
reasons have prompted me to claim your indulgence* The reasons 
are briefly these : Malaria, as 1 will show you, is as closely con- 
nected with Natural History as it is with medicine, for while 
quinine can generally cure the disease' it is nevertheless more 
important, to prevent the sj#ead of the malady than to attempt to 
cure it, and this can only be done by those who have some know- 
ledge of Natural History. 

Malaria is one of the most potent causes of sickness and death 
in tropical lands ; it has been t he greatest hindrance to the civiliza- 
tion of these lands : it has cost the British Empire, in the attempt 
to accomplish this noble object, millions in men and money. The 
cause of this loss, since the cure is now in our bands, is much to be 
deplored and must be attributed, at least in great measure, to ignor- 
ance of the cause and prevention of the disease. This subject, there- 
fore, is well worthy of consideration not only by tbe medical profes- 
sion but by the whole human race. It is a study which, when the 
lessons it teaches have been applied, will be of the greatest benefit 
to man. Briefly, it may be said that the cause and prevention of 
malaria resolves itself into a study of the malaria parasite in man and 
mosquito, such a study necessarily involves a knowledge of the 
haunts and habits of mosquitoes, particularly those species of them 
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which are responsible for the communication of the disease from man 
to man. You will thus understand that it is a subject well worthy of 
consideration by this Society. 

Malaria is a very ancient disease. It was well-known even at the 
time of the Roman Empire, but it was not oarefully differentiated 
from other fevers till the discovery of Cinchona bark in the begin- 
ning of the I7th oentury. The fevers which were found to yield to 
treatment with this drug were thus more definitely distinguished from 
other fevers and were found to possess peculiar features of their own. 
The faot that quinine destroyed the poison of this malady led to 
the assumption that the poison, which produced the disease, must 
be of a specific kind. Many wild guesses were mado os to its 
nature. On the one hand, it was thought to be a gas, evolved, 
it might be, from denomposing vegetable matter : on the other 
hand, it was held to he a parasite. Various fungi and bacteria 
were from time to time believed to lw> the oanse of the disease, 
among the most famous of these was the barilla* malaria of the 
Italian School. Meanwhilo, however, a more minute scientific 
study of the disease showed tiiat it was associated with the 
appearanoe of a blaok or brown pigment in the blood and 
organs of the siok. How oame this pigment to be prodnoed was 
the question next to bo solved. It remained for La veran to show 
that the pigment was formed in the bodies of minute animal para- 
sites (quite distinct from bacteria) which infested the rod blood cells 
of persons afflicted with the disease. 

The life history of this parasite in man was soon worked out and 
at least three varieties of the parasite were recognised. Then arose 
the question : How couid the parasite gain an entrance into the 
blood of the sink, and how could it escape from the sick to infect 
other persons t A minute study of the various forms of the parasite 
as it appeared in the blood of man showed that in eaoh partioular 
variety of parasite two series of forms could be differentiated. One 
series of forms appeared to be associated with an asexual prooess ol' 
multiplication within the body of man, while another series of forms 
appeared to be differentiated into males and females. Further, it 
was observed, that after the parasites had been removed from the 
body of man together with the blood, the male and female forms 
6$qjuge&ed. Here evidently was a clue to the oontinnanoe of the 
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life of the parasite outside the body of man. But it was still an open 
question in what situation further development took plaoe, The foot 
that conjugation occurred after the blood was drawn from the sick 
suggested the idea that the parasite might find an alternate host in 
rhe body of some bloodsucking insoot. The observation that the 
disease was most frequently found in marshy places and in latitudes 
where mosquitoes were prevalent pointed to this insect as the most 
probable host of the parasite. While this was a theory accepted by 
many, even before Ross* brilliant and painstaking work converted 
the theory into a fact, few have yet fully appreciated the significance 
of his work. The fact cannot be too clearly impressed upon you that 
it is not every mosquito which is capable of spreading the disease. 
Had this boon the case, Hows' task would have been a comparatively 
easy one* but he had to find the mosquito which alone among 
hundreds of oihers was capable of harbouring the parasite. Hundreds 
upon hundreds of mosquitoes were carefully examined by him 
without success, till one lucky day he observed a new kind of mos- 
quito witli u dappled ” wings. Success attended this discovery, 
for in this mosquito with spotted wings the human malaria 
parasite developed, I well remember, as 1 was coming out to 
India for the first time, reading onboard ship with great fasci- 
nation Ross’ new discovery. 1 then realised the importance of 
knowing something about mosquitoes, but you will be surprised 
to learn that some years elapsed before I was able to acquire 
even the most elementary knowledge of these insects despite the fact 
that I made every effort to obtain literature on the subject, indeed, 
at that rime, so little was known about mosquitoes, that one had to 
learn about these insects by studying them for oneself. While I was 
stationed on military duty at Eliiohpur a splendid opportunity pre* 
sented itself for working at mosquitoes, especially that finally of them 
which is associated with human malaria — I mean those mosquitoes 
which are generally known as Anopheles* At Bllktbpur, among a 
number of other anopheles which I found there, I was able td re* 
cognise five new species, one of these is the mosquito whioh is res* 
ponsible for spreading the epidemic whioh at present offliots thi 
Port and about whioh I propose to tell you more to^day» But W* 
fore l can pass on to this part of the subject, I must -detain you for 
a minute while 1 describe, as briefly as I can, the various stages 
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LIFE CYCLE OF THE MALARIA PARASITE. 
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through which the malaria parasite passe*- in the oourse of its de- 
velopment. 

The malaria parasite occupies a very humble position in the ani- 
mal kingdom, being classed among the Protozoa. Let me intro- 
duce you to this creature as you will find it in the blood of a patient 
suffering from the disease, just at the commencement of an attack of 
fever. The parasite then appears, after suitable preparation, as a 
minute ring living within the substance of a rod blood cell* (Pig. 2). 
Hour by hour it grows in size converting the red colouring matter of 
the red blood cell into a black pigment till the whole °f the substance 
of the cell is destroyed and'tbo parasite lias reached maturity (Figs. <J 
to 6). This may occupy a period of from 48 to 72 hours. The para- 
site then divides into a number of segments, s-pores, or seeds which, 
separating from one another, attack and enter fre*b red blood cells to 
repeat in them a similar cycle of development (Figs. 7 to 10). A time, 
however, soon comes in the course of the disease, when certain indivi- 
duals are developed which, as they grow larger, in plaoe of dividing 
into a number of spores, become differentiated into male (Figs. 11, 
12) and female (Figs. 15, l<i) elements. These latter forms of the 
parasite remain in the blood awaiting a favourable opportunity to be 
transferred to the body of a mosquito when that inseat comes to suck 
the blood of our patient. If by good luck this mosquito happen to be 
a particular kind of anopheles and if it has had a good feed on the 
patient’s blood the male and female parasites, which have been taken 
into the mosquito’s stomach with the blood, conjugate there (Figs. 
Id, 14 and 17, J8), producing by their union a minute motile wonn- 
like body (Fig. 19), which immediately preweeds to pierce the 
stomach Wall of the mosquito. Having entered the stomach wall of 
the mosquito the parasite ootnes to rest surrounding itself with a 
capsule among the cells of that organ (Fig. 20). Here ti gradually 
increases in size and by a proqess of multiple division produces a vast 
number of very minute spindle shape forms within its Capsule 
(Figs. 20 to 26). When mature the-e spindle forms escape into the 
body cavity of the mosquito and make their way to the salivary or 
poison glands of the insect. In these glands they find lodgment, 
particularly in the gland Secretion, and are now ready, when 
the mosquito thus infected bites man, to be injected beneath his skin 

* The Mads* should follow the development of the pwaidte in the diagram (Flute A), 
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together with the insect* ringing secretion. These spindle forms 
1 Fig, 27) placed beneath the human skin seek out the red blood oells 
/Fig. 1), attack and enter them reproducing in them those stages 
of development which 1 have already described to you (Figs. 2 to 10). 

The malaria parasite thus passes through two very distinct poriods 
of development which we can separate by a line in the diagram 
1 have made. One period is passed in the body of man, while the 
other is passed in the body of a suitable mosquito. For the main- 
tenance of its existence the parasite must pass through each of these 
stages successively. Oertain conditions are required on the one 
hand for the transference of the parasite from man to mosquito, 
while on the other hand certain othei conditions are neces«arv for 
its transference from mosquito to man. The most important con- 
ditions necobsary in the former case are: first, rho presence of definite 
sj>ecies of anopheles, and seoond, the presence of suitably infected 
man, ;.e., with male and female forms of the parasite in the circulating 
blood. In the latter case the necessary conditions are first, the pre- 
sence of suitably infected anopheles, Le., with the spindle shaped 
bodies (sporozoites) in the salivary secretion, and second, the presence 
of susoeptible man. With these somewhat long, though necessary, 
preliminary remarks we are now in a position to consider the 
immediate subject of this paper — the present epidemic of Malaria in 
the Port of Bombay. 

My attention was first directed to this epidemic by oertain remarks 
made in the Municipal Corporation by Mr. 1). E. Watcha and Dr. 
Nukhia. These gentlemen a few months ago declared that so severe 
wa< tlie epidemic of Malaria in the Frere Road and in oertain parts 
of the Fort that the house* there were being vacated and people 
were leaving the place. These statements so excited my curiosity 
that 1 determined to make an enquiry into the matter. Investiga- 
tion proved that the statements were correct and that a very severe 
epidemic of Malaria was raging in these districts, as the following 
faotb will show you. 

There are four ways by which it is possible to ascertain 
to what extent Malaria is present in a particular plaoa. Wo 
may firstly scrutinise the vital statistics or secondly we may 
examine the children of the place, observing to what extent enlarge- 
ment of the spleen is present among them. Thirdly we can examine 
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microscopically the blood of the children living in the locality and 
note the number which harbour malaria j>arasites. Fourthly, we 
can seek for anopheles in the district noting the species and es- 
pecially the number which show malaria parasites in their bodies. 

With the assistance of Captain Maokie I have been able to 
gauge the severity of the disease in the present instance in each ot 
these four ways, and T shall deal with euoh method separately. 

It was difficult to obtain reliable statistics of the extent to which 
malaria prevailed for accurate records had not been kept in the 
past. Many oases of the disease however came to our notice and I 
may mention jiarfcioulaily three eases of that grave and fatal 
form of the malady known as cerebral malaria. These oases 
all occurred within a period of three weeks. But I am in a 
position to give some figures which carry with them some force, 
they have been kindly supplied to me by the Superintendent 
of the P. Sc O. Company. He writes : 41 Each steamer after 
“ being in the Victoria or Prince’s Docks for a few days returns its 
44 caw of malaria with painful regularity and not only does the 
“ sickness last the whole time the ships are in port here but the 
u fever appears to be of such a malignant character that it continues 
u throughout the whole voyage to London and consequently in- 
capacitate •> a large number of our crews from rejoining thei* 
“ vessels there. This state of things has become so serious that 
44 my General Managers have telegraphed to me from London that 
44 cases of malaria are increasing to an appalling extent amongst the 
♦* crews of the Bombay mail steamers, the 4 Arabia f which sailed from 
u Bombay on the 1st August last having had 82 cases on the 
“homeward voyage, the 4 Persia ’ which sailed on the 15th 
44 idem landed 100 cases in London and a similar number occurred 
i4 on the i Marmora 9 which left on the 28th August. This will give 
44 you some idea of the seriousness of the epidemic.” 

Secondly, we have examined a considerable number of the 
children living in the Frere Road in order tp ascertain to what extent 
enlargement of the spleen prevailed among them. No less them 80 
per cent, of the children suffered in this way. Thirdly, a microscop- 
ical examination of the blood of a number of children was made, 
which revealed the faet that as many as 50 per cent, of them were 
harbouring the malaria parasite. 
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Fourthly, we collected a number of mosquitoes in the neighbour 
hood ; we observed that anopheles were abundantly present An 
examination of theee showed that two species were found, m., 
Anopheles rossii and Anopheles stephensi. Now the former mosquito 
can be captured all over Bombay ; moreover it ban been examined in 
large numbers on many occasions, btit has never been observed to be 
infected in nature, ho that this mosquito did not seem to ploy any part 
in spreading the disease. Anopheles Hephensi on the other hand 
has never been found by me in Bombay before. It has since been 
captured only within the limits of the present epidemic area. We 
have dissected a large number of these mosquitoes, caught chiefly in 
the Frcre Road ; nearly 25 per cent, of them harboured the malaria 
parasite in some stage of development. This discovery is partioulail v 
interesting, not only because it is the first time that this mosquito has 
been observed to he infooted in nature, hut also because the other 
sjiecies which have been found infected in India, rt;. # Anopheles 
Jisioni and Anopheles ndieefacus have been mosquitoes which breed 
in flowing water— in streamlets and irrigation canals, while this 
mosquito, Anopheles Stephens?, generally breeds in still water~in 
wells, in cisterns, in ebattieB and in t inputs. Moreover, it assumes 
an additional interest in view of the fact that the present epidemic 
seems to be associated in some way with the construction of the New 
Docks. Earthworks of this nature have very often been associated 
with severe malaria, and if for no other reasou than to guard against 
such eventualities in the future, the present epidemic ought to be 
thoroughly investigated. 

I have said, that this epidemic Malaria fc associated with the 
presence of two species of anopheles* the one harmless, while the 
other is rosjwmsible for spreading the di sense. It is of importance, 
therefore, to distinguish these mosquitoes from one another. They 
can be differentiated from one another in the stages of imago, larva, 
aud egg. The fully-developed mosquitoes, as you will see, somewhat 
closely resemble one another ( Plates B and € ) ; but a more careful 
inspection will reveal the fact that A nopheles Stephens? is rather greyer 
than Anopheles tassU which has a somewhat brownish hue. With the 
naked eve ora hand lens you can readily observe that the marking On 
the palpi of the two mosquitoes differs. Anopheles Stephens? has two 
broad white bands towards the tips of the palpi separated by a narrow 
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lark band (see Plate B), while robsii ban a sfogle broad white band 
at the tips of the palpi followed by a broad dark band which again is 
followed by a narrow light band (nee Plate 0). The logs of Anopheles 
Mephemi too are speckled, especially the tibia and femora, while this 
is not the case with Anopheles rossii (see Plates B & 0), The lame can 
be distinguished b) the shape of the leaflets of the palmate hairs, the 
terminal filament of each leaflet in ram Is very long (see Plate I>), 
while it is comparatively short in the case of Stephens? (see Plate ]>). 
The eggs of the two species differ. In the case of stephenst the 
lateral floats encroach upon the deck surface of the egg, so that this 
surface has the shape of a figure of 8 (Plate l>). The floats in the 
egg of rosmi are placed well down upon the lateral surfaces (Plate Dp 

Let us now see whether the favourable conditions neoessary fm 
the multiplication of the malaria parasite are to be found in 
the infected area. First the conditions suitable for the transference 
ot the parasite from man to mosquito are fulfilled iu the abundant 
presence of a suitable species of anopheles, c*>,, Anopheles Stephens* 
and in the presence of a human population suitably infeoted 
with parasites working on the new docks, jnany of whom, especially 
14 the g bails” coming trom maluna-iutected country villages, entry 
in their blood the parasite ready to develop in mosquitoes. Secondly, 
the conditions for fclio transference of the parasite from mosquito to 
man are fulfilled in finding a largo number of suitably infect od mos- 
quitoes among the susceptible population of the Port. These are con- 
ditions suitable for the epidemic spread of the disea&o. 

I have left myself little time to speak about preventive measures. 
These measures can conveniently be considered as personal and pub- 
lic measures, A word or two on personal measures will suffice. The 
object of these measures is twofold. First to destioj the malaria par- 
asite in the human body by the administration of quinine ; se- 
cond, to avoid being bitten! by mosquitoes by the use of mosquito 
ourtains at night and protective coverings for the feet and hat^da 
during the evening hours. The use of Wellington boots in 
the evening, in place of slippers, is a very simple and effective 
precaution against infeotion. 

Public measures for the prevention of malaria are more important 
Jifit this country, beoause poverty and ignorance seldom permit the 
personal measures being properly earned out. These measures aim 
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chiefly at the extermination of the malaria carrying mosquito, and 
this i* generally effected by destroying the insect in its larval stage 
when it is found living in various collections of water. A gang of 
men is organised and trained to detect and destroy these mosquito- 
breeding places. Major Ross 1ms given the name 4 Mosquito 
Brigades’ to these gangs. The work undertaken bv a mosquito 
brigade can be done intelligently or otherwise. Oil the one hand, 
having ascertained which particular mosquito is «p reading the disease, 
they can seek out and remove the breeding places of this mosquito, or, 
on the other hand, the\ may blindly attempt to destroy all mosquito- 
brooding placet*. This latter is the plan of working generally 
adopted. To my mind, in a city like this, such a plan of operations is 
not onl} foolish hut likely to yield very unsatisfactory results. A 
knowledge of the habits of mosquitoes soon teaches us that each 
species selects particular types of breeding places, ho that it is possible 
to say, for example, that in thin puddle we shall find Anopheles rossh; 
in this irrigation canal we shall find Anophelt s mlicifaeies ; in this 
tank we shall find barhiro&tns , or it may b $ fuliginosa** We can, in 
this wav, seek out any particular species of mosquito we may want and 
naturally su\e ourselves an immense amount of trouble. If we mean 
to exterminate any particular species of mosquito it. is blind folly to 
attempt to destroy all mosquitoes, for not only will the task be a 
herculean one, but the expenditure both in time and money 
will bo enormous. It is necessary, therefore, having first 
ascertained which mosquito is carrying malaria to seek out 
and destroy its breeding places. In the present case we know 
that Anopheles slephemi is the mosquito which is spreading the 
disease and it is important to learn something about its breeding 
places. 

In Bombay I have found this mosquito breeding in iron cisterns 
on the roofs of the houses and in concrete water troughs. In Madras 
it has been found in old disused wells, and in the Punjab in earthen- 
waro gharrus of water and in tin pots containing clean water. In 
short, Anopheles Stephens i is a mosquito which breeds in small 
collections ol* clear water. Having discovered the breeding places, 
each one will require to be dealt with rationally. It is absurd to 
paint kerosine or postoriue over every pool. Thus, for example) to 
prevent Anopheles slephemi breeding in the iron cisterns in our houses 
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in the Port, the hinged trap-door, now generally used on these 
cisterns, must be replaced by a more accurately fitting cover to pre- 
vent mosquitoes gaining an entrance to the water. Again the best 
treatment £or disused wells is to have them filled up. 

Dealing with the breeding plaoes of Stephens i in this rational way 
we can appreciate what effect onr measures are having by collecting 
the adult insects from time to time and observing whether they are 
more or less easily found. If still they continue to he easily captured, 
then we must seek some other, yet undiscovered, breeding place. 

In bringing this paper to a close and thanking you for your patient 
hearing, I feel sure that you will agree with me that the time has 
arrived when a thorough enquiry should be made into the conditions 
which have brought about this epidemic, and that measures should be 
at once taken to deal with the situation in some more thorough way 
than has been attempted in the past. 
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AN INDIAN STOAT. 

BY 

R. 0. Wkoughton, f. z. s. 

Blanford records that a stout taken bv Dr. G. Henderson at Dnis, 
beyond the Koji La, is in the Indian Museum, Calcutta. This is, 
I believe, the only authenticated ease, a stoat having been taken in 
India , and even this scarcely comes s tinetly under that category. 

Mr. C. H. T. Whitehead lias recently presented to the National 
Collection a small collection of mammals, among which are three 
specimens of a stoat (1 £ and 2 9 ), which, by their size, are evidently 
of a different species from Af. erminea of Europe. I have much 
pleasure in naming tin's new species after Mr. Whitehead. 

Mu STELA WHITEHKAIU, Sp. II. 

A mnaiela of the erminea type but of markedly smaller size. 

Fur and colour pattern as in M. erminea . 

Dimensions of the type taken in the flesh (the figures in brackets 
are those of an adult femalo of the same species) ; — 

Head and body, 210 (173) ; tail, 85 (63) ; hindfoot, 37 (28) : 
ear, 21 (16). 

Skull : greatest length, 43 (37) ; basilar length, 38*7 (82*1) ; 
zygomatic, breadth, 23 (19*6) ; braincase breadth, 20*5 (17) ; length 
4*9 (4) ; length 3*6 (3*1). 

flab.: Hazara Dint.. N. W. Frontier Province (Type from Kagan 
Valley). 

Type : Adult male* No. 49. Collected by Mr. G. H. T. Whitehead 
on 24th duly 1908 and presented to the Natural History Museum, 
South Kensington. 

In 1895, Mr. Thomas (Ann. Mag. N. H., j>. 452) described a form 
still smaller than whitelieadi , from Ferghana, which he temporarily 
classed as a sub-species of M . erminea , the typical European fetoat. 
This latter species has been broken up into quite a number of geogra- 
phical races, the differences between these however are very small 
compared with the gap which separates all of them from the present 
form and, a fortiori } from ferghanm . 

Accepting feryhanoe as a good species, and ignoring the local races 
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of ertninea, the following table gives the comparative sizes of 
M. erminea (represented by English specimens), M. whiteheadi , and 
M. ferghanu'. 


Dimension*. 

M. erminea. 

M. white- 
headi. 

M. fer- 
ghauoe. 

Remarks. 


* ! 

$ 

s 

9 

s 


Head and body 

270 | 

220 

210 

, 

173 

200 8 

This measure 
was t a k e n 

Tail m • 

115 

105 

85 

63 


from a skin 
specimen and 

Hindfoot 

45 

40 

37 

28 

31 

is almost cer- 
tainly exces- 

Euv + • • » • • * «•« 

22 

22 

21 

J6 

... 

sive*. 

Skull : greatest length ... 

52 

46*3 

43 

37 

35*4 


basilar length 

48 

42 

38*7 

32*1 

29*7 

i 


! 

zygomatic breadth 

30 

26 

23 

U>*6 

18*2 1 

: 

; 

braincase breadth 

22 

20*4 

20*5 

17 

17*8 


length JM 

51 

4*6 

4*9 

4 

4*1 


length 10 ^ 

4*9 


3*6 1 

i ; 

3*1 

3*3 

i 
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FURTHER NOTES ON THE BUTTERFLIES OF THE 

KONKAN. 

TiV 

0. W. V. skHuk-Philipe. 

In an earlier number of the Journal (Vol. XV., page 4*2), Messrs. Comber 
and Aitkcn published a list of the Butterflies of the Konkan : and the former 
added a few further notes in a later number of the same Volume (page 3f»fi). 
May 1 supplement these and add a few more specie# to the lists— tho result of 
a couple of years 1 somewhat occasional collecting in the areas in question. 

Euplwa kollari , Felder. — This species is far more common — on the Ghats 
at any rate —than is generally thought. Its similarity to E . core , especially 
during flight, is however so groat, that it escapes notice as a rule. It certainly 
escaped mine for two years ; but netting a somewhat larger and heavier look- 
ing Euplan than usual for examination on one occasion, 1 found it tb be ,x 
* kollari *; and thereafter I took several at Khandala in October and November 
last year. There was one particular corner just below the Khandala Hotel 
camping ground where they fairly swarmed. 

Ypthima baldtM, Fabricius (*- Y, philomela, Johansson).— Common on the 
Ghats in October and November ; less so during the rains. 

Ypthima astcropf> % King.- This specie does not appear in Mr. Comber's lists 
A female was taken at Andhen in October. 

Apatura camiba, Moore. — Common at Khandala after the rains. It particu- 
larly affects the flowers of the Lantana. 

Byblia Uithyia , Drury.— May occasionally be taken oil the Ghats but is not 
very common. 

Erfjolis ariadne , Linnaeus,— O no specimen taken at Khandala in Juno. 

Eryoti * taprohana, Westwood. — This is a race or form of E. me r tone, Cramer, 
not of E. ariadne as is implied in the list published. It is the common form 
on the Ghats and quite replaces * merione * the usqal form. 

Libj/thea myrrha , Godart, variety rama f Moore. — Not in Mr. Comber’s list. 
Is decidedly rare. One taken near Khandala in October 1907. 

Papilio helenue, Linnsous, or rather the local race P. dakeha , Hampson. — 
Comparatively common on the Ghats during and after the rains. Have also 
seen more than one at Vehar. 

Papilio poly ten, Limifsms.— I have to record a fourth type of female inter- 
mediate between the * romuJm ’ and ‘ poly tee' types. It has the disc&l markings 
on the hind wing white as in the * poly tee ’ form, but at the same time approach 
os the * romuluH 1 type in having the broad white band on tbo forewing. 
The specimen, which was taken at Khandala in October 1 905, is the only one 
of the kind I have seen. 

Papilio teredon , Felder —Col. Bingham separates this as the looal western 
and southern form of P. sarpedott , Linnsous, The differences noted by him are 
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unmistakeable ; and, judging by the fairly long aerie* of both forme that 1 have 
examined, are absolutely constant. 

Huphina remba , Moore, — I cannot understand this — the local race of 
H, nadina , Lucas — not appearing in Mr. Comber’s lists. The species is almost 
as common on the Ghats as H . phryne ; and the difference between them 
is abundantly distinct even dnring flight. Females are very rarely taken. 

Jxias tiola, fiwinhoe.— According to Col. Bingham, this variety is confined 
to Mahableshwar. but T took an unmistakeable specimen at Khandala in Octo- 
ber last year. In addition to the differences between this species and 7. mari- 
amne given by Col. Bingham ( Fauna of India- Butterflies. Yol. II, page 11)7), 
the following are noticeable - 

Tormen of forewing of /. nola slightly but appreciably concave. Up- 
per side, ground colour a light creamy white, not the chalk white of 1, 
mariamne. The blue blaok shading at the base of the wings, «o noticeable 
in noarly all specimens of * mariamne r is very much restricted ; and the 
terminal black border ceases at vein 1 in * ttolu ' whereas in 4 mariamne 1 
it always extends right up to the posterior angle, and in many cases partly 
up the dorsal margin. The black edging on the inside of the orange 
apical patch cm the fore wing sub-obsolete below the subcostal vein, an 
intensely black spot partly covering the discooellnlars. Underside, a much 
lighter yellow than in * mariamne ' especially on the apical area of the fore- 
wing, which in the latter 1ms always a reddish tinge owing to the orange of 
tho upporside showing through, but which in 4 nola ' is pure light yellow. 

The above gives the insect a noticeably distinct facies from all specimens 
of 4 mariamne 1 I have seen; while, of course, it is altogether different from 
any of the various forms of /. pyrene, I Lave not soon Swinkoe’s original 
description of 4 nola'. and tho Khandala specimen— a male — is the only one of 
its kind that has come my way : but it would bo interesting if observers 
who have the opportunity would ascertain whether the differences 1 find hold 
good through a long serios of Mahableshwar specimens. 

Appiae albina , Boisduval. — Now to tho list, A male was taken near the 
Bhore Ghat Reversing Station in October 1900. 

CatopMa florella , Fabricius. — This form, as separated from (7. pyranlke by 
Bingham, is fairly common everywhere 

Jiebomoiu australis, Butlor.—The western and southern race of //. yhmcippt 
Linn. The pomts of difference noted by Bingham do not seem to be very 
constant, especially in regard to the presence or absence of the inner black 
edging to the orange apical patch. Specimens taken in the limits assigned 
to U % australis are sometimes all but indistinguishable from some of 
H , glaucippe from Sikkim and Burma. 

Everts argiad**, Pallas. — Not in the original lists. Occurs very sparingly 
in the Ghats after the rains. 

CastaUue decMsa, Hewitsou,— Is far more common than C. rosimon , Fabr. 
both in the hills and the plains, Keeps as a rule to damp shady glens. 
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Nacaduba ntrata , Horsfield. — Nat uncommon on the Ghats, but very local. 
Seldom found far away from damp water courses. 

Curetis dmtata , Moore,— A female of this variety of C. bulk , Doubleday and 
Howitson, taken at Khandala iu October 1905. The species is not included 
in Mr, Comber’s lists and is probably very rarely found. 

Amblypodia amta , Hewitson. — This species has apparently not hitherto been 
recorded on the Bombay side further north than Karwar. Though I took 
several males on the Ghats, I cannot say they are common. They were only 
to bo found at the end of October and thou only on one particular tree grow- 
ing in one of the ravines above the Khandala Hotol ; and though I got one or 
two on nearly every occasion I went to this tree, I never, though I explored 
the country round Khandala pretty extensively, saw the species anywhere else. 
All the specimens had the undersides darker and more blotched than is 
typical ; but this was probably due to dry weather dimorphism. 

Aphnams concanm , Moore. — New to the lists. One taken at Khandala in 
October. 

Rapala orneis, Hewitson. — Hare. One female on the Ghats near Khandala 
(October). 

Parnara narona , Moore.— New to the lists. A couple taken near Andheri 
after the rains. 

Parnara pUbeia , de Niceville. — Not hitherto recorded on the Bombay side. 
A female taken below Khandala in October last year agrees very closely with 
de Niceville’s description of the species (Watson’s H ettjMridm Indices , page 40). 

OdontopHium mra , Moore. — Also an addition to the list, and new to Western 
ludia. One near Khandala, October 1907. Very scarce. 

Coladetua tim *, Moore. — Khandala, October 1907. Scarce. 

CelamorrhmuH fu»ca, Hampson (?). — The description of this species given in 
Watson’s book (page 141) is somewhat scanty, and the specimen taken by me 
at Khandala in October 1907 is unfortunately rather a damaged one. It is, 
however, undoubtedly a Celanorrhinun, and agrees most nearly with the 
description of 'fmea ’. Only a single specimen taken. 

The hills of the Konkan are undeniably rich in species of the ‘ Skippor ' 
family ; and a thorough exploitation of them would, I havo not the least doubt, 
bring to light a number of forms new to the district if not to India as 
well. But to get these scarcer Hesperidw one must leave the beaten track 
altogether ; they are to be found, as a rule, only in heavy jungle or in rocky 
wooded nullahs and ravines, where rough scrambling is necessary — scrambling 
which the climate does not encourage. Unfortunately, too, the literature on 
the Hrjfperidce is scanty and the family cannot easily l>e dealt with. Watson*# 
book is most valuable ; but the absence of a key makes it difficult to work 
with unless one lias fairly long series, not only of the different species but of 
the family as a whole, available for the purposes of comparison. And there 
are few collections where the IUsperidm are well represented. 
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SOME BEAUTIFUL TROPICAL TREES AND THEIR USES* 

BY 

H. F. Macmillan. 

The selection of this subject I owe chiefly to the Hon’blo Mr. Ferguson, 
who has been lately collecting information about flowering trees in the neigh- 
bourhood of Colombo. I have for the present included under the above 
heading only fine flowering trees, not however that there are not many trees 
which are also very handsome on account of their foliage ; but these might 
well form the subject of another paper. The former may he distinguished 
by the convenient term Flowering Trees, which does not of course apply in 
a botanical sense, since all trees normally produce flowers, whether these 
are showy or inconspicuous. Many flowering trees of the tropics are of 
surpassing beauty and magnificence, and the more they are seen and the larger 
their number together, the greater do their beauty appeal to one. They 
have, with few exceptions, no counterparts in temperate countries, unless they 
might by a stretch of tho imagination be considered as greatly magnified forms 
of the more showy annuals and perennials which ho effectively adorn gardens 
and parks in cooler climes. 

© o © o © e © 

The following arc some of the most beautiful flowering trees of the tropics, 
given in alphabetical order. By coincidence the first on the list is perhaps 
the finest flowering tree in the world, via . : — 

Amhkrstia nodi lis (Leguminotw), named in honour of Lady Amherst. 
A medium-sized troe, native of Burma, and considered the most beautiful 
of all flowering trees. Its immense candelabrum -like sprays of red and 
yellow flowers, drooping from every branch of the tree among the handsome 
foliage, present an appearance of astonishing elegance and loveliness. It is 
in flower during the greater part of the year, but its chief flowering season is 
January to March. The treo thrives in the moist low -country up to 1,600 
feet, and requires good rich and well-drained soil. It does not seem to 
flourish near the sea, and I believe is seldom met with about Colombo. 
Introduced tp Ceylon in 1860 , 

Bauhinia tbiandba {L*guminom} — “ Mountain Ebony A small tree 
with very showy large flowers, borne in racemes, pink merging into purple. 
Each of the leaves is eomposod of two leaflets joined at the base *, hence the 
genus takes its name from Baubin, twin brothers and botanists. 

Browne a abissa (Liguminotai.)— A small spreading troe with pinnate 
drooping foliage, native of Tropical America, and introduced to Ceylon in 
1884. It bears from the ends of the branches large clusters of blossom which 


S — After the common name means Siohaleaa 

T a© Tamil. 
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weigh the branches down. The flowers are of a deep rose colour, of great 
beauty, resembling large Rhododendron flowers. 

Bhownea corciNEA (scarlet). — A short spreading treo, native of South 
America and introduced to Ceylon in 1849, It is distinguished from the other 
Browneas by the small but numerous clusters of scarlet flowers produced on 
the stem and older branches. 

Bbownea gkandicefs (large -headed). — A larger and handsomer tree than 
cither of the former two, native of Venezuela, introduced into Ceylon in 1870. 
A very beautiful treo when in blossom, the flowers being borne in vory large 
heads at the ends of the branches, bright red in colour. The foliage too is 
very handsome. The young leaves are produoed in long, drooping branches 
similar to those of Amherstia. 

Browne a maCkophylla (large-leaved). — A strong growing species, 
introduced in 1894. It is of a less free* flowering habit than those alread} 
named, but the flowers aro the largest, and aro of a pleasing shade of rosi 
colour ; the long coloured stamens also distinguish the flowers from those of 
the other species of Brown ea. 

Butea fkondosa ( LcgumiMW ). — “Bengal kino -treo” ; “ Gas-kcl,” JS. ; 
“Parasu,” T. — An erect tree with trifoliate leaves indigenous to the forests 
of the dry region of India, Ceylon, and Burma ; rcuehes a height of about 40 
feet, and bears in the dry months a profusion of orange-scarlet flowers. The 
tree furnishes a resin (“ Kino ”) and a useful fibre ; a lac is produced on the 
young twigs, and the flowers are used n India for dyeing yellow and 
orange-red. 

Cassia fistula (Legumino&m).—*' Indian laburnum”; “ Puddingpipe” ; 
“ Khela,” S. ; “ Tirukkontontai, ” T,— A small upright tree, common in the 
forests of the dry region of Ceylon and India. A beautiful object when in 
blossom, the flowers being bright yellow borne in numerous long pendulous 
racemes. The flowers are usod in temple ceremonies, and the astringent bark 
for tanning and in native medicine. The black cylindrical pods grow from 20 
to 30 inches in length ; the pulp of these is a well-known purgative. Suited 
chiefly, to the rather dry country, but with good drainage will thrive in the 
moist districts up to 2,000 feet, 

Oaspia chianwh (great)—* Horse Caccia. A native of South America 
growing to a height of 40 to 50 feet ; bears a profusion of pink infloresenco 
during the dry months of February and March, when the treo is completely 
deciduous. The thick, curved pods, the pulp of which has an offensive smell, 
are produoed in abundance in J une. 

Cassia marchnata (marginated leaf).—" Katu-wa, ” 8. ; " Vakai, ” T.— A 
small graceful tree with spreading drooping branches, common in the dry 
region of Ceylon and also in South India ; very ornamental when bearing 
its racemes of rose-coloured flowers, produced in July aud August, 

Cassia multijuoa (many -yoked)— A slender quick-growing tree of Tropical 
America, introduced to Peradeniya in 1851. Remarkably beautiful when in 
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full flower during August and September, being practically smothered with 
very large racemes of bright yellow flower*, suggesting a magnified Calceolaria. 
The tree luxuriates in the moist climate of Por&deniya, but does not 
produce seed here. At Anuradhapura, however, in the drier region, it bears 
fruit/ 

Cassia nodosa (knotted, referring to the knotted stems).— A moderate- 
sized tree, native of Eastern Bengal and Malaya, very beautiful when bearing 
its profusion of bright pink and rose-scented flowers, during April and May. 
The flowers are followed by cylindrical pods, 12 to 15 inches long. The tree 
is deciduous in the dry weather. 

CoCHLOsrKRMnar oossmuM “ Kinihiraya ” or “ Ela-imbul, ” 

S. ; “ Kongu, ” T. — A rather small tree, native of Central India. It has 
become semi- naturalised in dry districts in Ceylon, and is often found planted 
near Buddhist Temples. A beautiful tree when in blossom, during February 
or March, with its large bright yellow flowers, which are esteemed as temple 
offerings. The tree is deciduous in the dry weather ; thrives in either dry 
or moderately wet districts below 2,0(X) feet. 

Colville a kacemosa (Lugumitiom).— Named in honour of 8ir Charles 
Colville when Governor of Mauritius. A medium-sized troe (80 to 40 feet 
high) with handsome pinnate leaves, native of Mauritius and Madagascar. It 
bears in September large, erect close racemes of bright scarlet flowers, 
presenting a very showy appearance. Suited to the moist or moderately 
dry low -country. 

Glikicuua maculata ( Leguminosa — 4 * Madre. ’* — A small quick-growing 
elegant tree introduced from the West Indies about 1889. It boars long 
arching feathery leafy branches, which in the dry weather drop nearly all 
their leaves and produce along the greater part of their length masses of 
pinkish purple flowers, making the tree a striking object for a time. It thrives 
up to 2,000 feet, and may be seen flourishing in the Victoria Park and elsewhere 
about Colombo. Its quick growth and light feathery habit recommend it as 
an excellent shade and greon manure tree. It belongs to the nitrogenous class 
of Leguminous ; also forms good support for vanilla vines. The introduction 
of this into Ceylon was effected by Mr. 0. Driebergwhen Superintendent of 
the Agricultural School. 

Jacakanpa mimo&efolia (Bignoniame ), — A very elegant tree both on 
account of its leaves and flowers. It reaches a height of 40 to 50 feet, and 
bears a profusion of blue belMiaped flowers all along the older wood of the 
branches. Flowering seasons, February to May, and August to September. 
The elegant bi-pinna te mimosa-like leaves make the troe well worth growing 
as small foliage plants for pots in verandahs. 

KLETNHovtA hospita {Stereulia<we).—A large handsome Malayan tree, 
introduced to Ceylon about 1820 ; it bear* large terminal panicles of pink or 
rose-coloured flowers, which appear during July and August. Thrives in the 
moist low-country. 
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Lagerstrckmia vlos-keoinac ( Lythrac*m)—“ Pride of India *• ; •* Murutu," 8. 
—A tree of extraordinary beauty, about 90 to 60 feet in height, native of 
Ceylon, India and Malaya. It is undoubtedly one of the most strikingly 
showy of flowering trees. It is deciduous for a short time in the dry weather, 
bnt from April to July or later it bears from the ends of the branches 
huge panicles of large mauve or pink flowers. Thero are two or more varieties 
with the flowers varying from shades of mauve to a lovely bright pink. 

Lagerstrckmia T0MENT08A ( Lythraoew ). — A moderate -aisod handsome 
tree, native of hot and moist parts of Burma, introduced at Peradeniya in 1891. 
It blossoms twioe a year, April and October, bearing largo erect panicles of 
lovely white flowers, produced from the end of every branch, A very orna- 
mental tree when in blossom. 

Lyhithce rhopestegia ( Leguminom ). — A large handsome troo, native of 
Southern China, introduced at Peradeniya in 1882. It thrives hero and bears 
from December to February masses of pink or rose-coloured inflorescence, pro- 
duced at the extremities of the branches. The persistent coloured calyces 
render the tree very showy for several weeks. A handsome tree when in flower. 

Mesua ferka (Guttiferas ). — <l Iron-wood ” ; “ Na-gaha/* S. ; “Naka” T. — A 
moderate-sized, broadly conical, slow-growing tree, native of the hot and moist 
regions in Ceylon, India and Malaya. A very handsome tree, much in favour 
for planting near Buddhist temples. It blossoms profusely in the months of 
April or May, the larcre white flowers with yellow stamens, being delicately 
scentod. The young leaves, which appear twice a year, are of an intense blood- 
red colour, passing through delicate shades of pink into the dark green of the 
adult growth. 

Milungtonia hortjsnsis (Bignoniacew ). — “ Indian Cork- tree.’' — An erect tree 
with deep-green finely divided foliage, reaching a height of fifty foet or more ; 
bears in November and June a profusion of long, pure white, fragrant flowers. 
The tree is a favourite in Indian gardens ; thrives np to 2.000 feet in Ceylon. 

Oncoba SFlNOfiA ( Bixacew ). — A small bushy tree of Arabia with light green, 
small ovate leaves. It bears in April from the underside of the young branches 
large singlo whito flowers with yellow stamens, very delicately scented and 
suggesting in appearance wild dog-roses of a largo size. Introduced at Pora- 
doniya in 1883. It. has not yet set fruit. 

Prltop hokum FERRuaiNEOM ( Legumimsas ), — “ Iya-vaki,” T.— A very large 
quick-growing, symmetrical tree, with a spreading top and very graceful fine 
foliage, indigenous to Ceylon and Malaya. The young leaves and shoots are 
covered with a brown velvet tomentura. from which the tree takes its specific 
name. It flowers twice a year, but during different months, being remarkable 
for the fact that when one tree is in flower, another (of the same kind) side by 
side may be in fruit, another may be deciduous ; the flowers are rusty yellow, 
swoot-scented, and borne in large erect panicles. Dr. Trimon states : — “ It is 
a magnificent sight when in full blossom/* It is suited to the dry region , but 
also thrives to perfection in the moist region, up to 1,800 feet elevation. 



SOME BEAUTIFUL TROPICAL TREES. 


891 


Plumeria acutipolia (ripocynacare).— ” Temple tree”; *' Pagoda tree” 
sometime* called u Frangi-pani” ; (i Everiya ” or “ Arahya,” S.— A low, spread- 
ing succulent tree or shrub, introduced from Tropical Amerioa and now 
naturalised in Ceylon, India, &c. It is a familiar tree in the Eastern tropics at 
low elevation*, and in the low-country of Ceylon generally, especially near tem- 
ples. It is bare of leaves throughout the dry weather, when it bears large 
corymbs of white and highly fragrant flowers. 

Plumeria rubra (Bed).— A tree similar to the latter but of a less spreading 
habit, bearing bright crimson flowers. Very showy. 

Poinciana regia (£*</uwfio«<r). — “ Flam -boy an to ; ” ” Flame tree;” “ Gold 
Mohur.”~-A gorgeous tree when in full flower, bearing during the mouths of 
March to May immense panicles of scarlet or orange and yellow flowers. It is 
a very striking object in and about Colombo at this time of year. The tree 
grows from 50 to 60 feet in height, and has handsome fine feathery leaves. 

Pofoquekia long i flora (Rubiacem).— A moderate-sized, quick growing tree, 
with largo deep-green leaves, native of Tropical America It produces long 
tubular white and sweet -scented flowers, borne in pendulous clusters, during 
May and September. Suited to moist districts np to 2,000 feet, 

Pteuoca ujpus ecui nat us ( Leyuminow ).— A moderate sized spreading tree, 
native of the Philippines, introduced at Peradeniya in 1882; bears large 
racemes of pale yellow flowers at the end of the branches during April and 
May. Very ornamental wbou in blossom. Suited to tho low-country. 

Saraca decunata ( Leguminom ). — A small tree, native of Sumatra, intro- 
duced at Peradeniya in 1870. It forms a beautiful sight when bearing its huge 
heads of bright orange yellow flowers, produced on the stems and older bran- 
ches during February and March. Thrives best in partial shade in the moist 
low-country. 

Saraca indica (Indian)—” Diya-ratnial” or ” Diya-ratambala,” 8. ; “ Asoca 
Britsch Hmd.— A small spreading tree, native of Ceylon and South India. 
On the stems and branches are produced in January to March large sessile 
dusters of sweet-scented flowers, which change from yellow to orange and red. 
The young leaves are pendulous as in Brownea and Amhorstia. 'Thrives in shady 
situations, especially near water, in the wet or semi-dry districts below 1,800 feet, 

ScHizor.OBiUM EXOELBUM (LtguminoawX—A very large quick-growing tree, 
with fine bi-pinnate feathery leaves, native of Brazil. Introduced in 1872 at 
Peradeniya, where it luxuriates, blossoming and producing fruits regularly. 
The flowers are borne in enormous erect racemes, of a bright yellow colour, 
during February and March, when the tree is quite bare of leaves. The flowers 
are at once followed by beautiful feathery young f diage. Thrives up to 1,500 
feet in the moist region. 

Solanum macranthum (Solanaem ),—' “ Potato tree”— Amedinm-sised quick- 
growing and soft-wopded tree of Brasil, reaching a height of 80 to 50 feet 
introduced to Ceylon in 1884, It is a handsome object on account of its large 
and rather spiny leaves but is particularly ornamental when in full bloeaom. 
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The large blue and white flowers, with conspicuous yellow anthers, are pro- 
duoed at most seasons of the year, but more especially after dry weather 
Thrives best in particularly shaded situations at elevations below 3,000 feet. 
'Phis is the only species of the potato order that grows into a tree form. 

Spathodf.a camtanulata (Biqnoniaceai). — A tall erect treo from western 
Tropical Africa, introduced into Ceylon in 1873, aud now fairly commouly 
planted about Kandy and elsewhere as an ornamental sbado tree. Its large 
bright orauge-rod, erect flowers produced at the tips of the branches throughout 
the wet season, render it strikingly handsome and conspicuous at a distance. 
Tho unexpanded flowers contain a quantity of water, hence the tree has baen 
christened the “ Fountain-tree.” Thrives up to l,t>00 foot. 

STERrnr.iA COLorat \ (Sterculiacea). — “ Malarparutti,” T. — A moderate 
sized tree of 40 to 50 feet in height, indigenous to tho dry region of Ceylon but 
thrives also in the moist districts. The brilliant orange scarlet flowers, appearing 
in great profusion when the treo is leafless (February to March at Poradeniya). 
render the tree a handsome and conspicuous ornament. The veddas (aborigi- 
nals of Ceylon) are said to call the tree “ Kenawila,” and sing odes to it. 

Stereospekmum xylocarpum (Blgnoniaceoe). — “ Padri tree ” of India. — A 
large spreading tree, native of Houth India, deciduous for a short time in the 
dry weather. It hoars for a week or two a profusion of white bcll-shaped 
flowers. Thrives up to 1 ,500 foot. 

Taii Eli til A RPKCTAMUs ( Bignoniaceo >). ~ A small tree of Venezuela and the 
West Indies, introduced at Peradeniya in 1881. Fora short period in April 
or beginning of May, when bare of leaves, the tree is an exceedingly beautiful 
sight, being literally covered with masses of yellow flowers, which as they 
drop form a golden carpet on tho ground. Thrives at Peradeniya (1,600 feet) 
but as yet only rarely produces seed here. 

(The above article is from ” The Tropical Agriculturist and Magazine of the 
Ceylon Agricultural Society ” for June 1908.) 


NEW 8UB-SPEOIE8 OF BLANFOBD’K BUHH-WARBLEK 

( HOllEITES FALLI PIPES.) 

At a recent meeting of the British Ornithologists Club Dr. Hartert described 
a now sub-species of Hormtss palUdipee aB follows : — 

“ H or cites pallidipee osmostoni, subsp. n. 

Adult male . — Differs from H* p. pallidipes, Blanf. (a species breeding in the 
Himalayas), in having the upper surface much deeper (almost sepia) brown, 
and the bill altogether larger. 

flab . — Andaman Islands. 

Type in the Tring Museum: $ Port Blair, 11, XII, 1906 : B. B. Osmaston 
coll. 

06s.—’ This form was found breeding, and Mr. Osmaston obtained its eggs/' 
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•' THE WORLD’S BIRDS ”-~uv FRANK FINN (HUTCHINSON, 
LONDON, 5*. net). 

The writer of this book is well known to many members of this Society as 
the former Deputy Superintendent of the Indian Museum and the author of 
several small works on Indian birds. From such an ambitious title, one might 
imagine that mention would be made of all the different kinds of birds found 
throughout the world, but this is obviously impossible when it is taken into 
account that there are only some 180 pages in which to deal with the 14,000 
different species which are knowu to exist. In his preface Mr. Finn tells us 
that “ the aim of this work is to afford a practical and comprehensive survey 
of the living birds of the world for the benefit of those who have not time or 
inclination to engage in dissection or detailed museum work, ” and he also 
states his reasons for taking the various families in alphabetical order instead of 
adopting any definite scheme of classification. 

The namos of the principal parts of birds, both internal and external, are ex- 
plained in a short introductory chapter, and a general comparative survey is 
given of the various kinds of nests made by birds together with a few remarks 
on seasonal change, migration and geographical distribution. Each family is 
treated under a number of sub-headings, such as size, eggs, flight, distribution 
and important species, and the information is given as concisely as possible. 
In more than one instance Mr. Finn places several families under one heading, 
especially in the ease of the Passerine birds, which he calls Passer idea; and this 
method does not lend itself to the system of sub-headings, as it is hardly 
possible to treat such a large number of birds with very distinct habits in this 
way. 

It may be that this work will fulfil the purpose suggested in the prospectus, 
but we doubt if the book will be of much uRe to “ museum -curators or bird- 
keepers.” 

The book is illustrated with a number of good photographs, chiefly taken 
from living examples in the Zoological Societies’ gardens, together with a few of 
stuffed specimens. They have been selected, as far as possible, to show repre- 
sentative birds of the less familiar families and uncommon species. It is 
unfortunate that no guide is given to the size of the different birds illustrated ; 
for instance, few people, we think, could recognise the bird on the plate facing 
page 114, without seeing the name. 
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CORRESPONDENCE. 

PROPOSED ALTERATION TO THE FOREST RULES IN REFERENCE 
TO THE CLOSE TIME FOR QUAIL AND BUSTARD 
IN THE BOMBAY PRESIDENCY. 

Some correspondence with the Bombay Government on the above subject 
was published in the last .Journal (page 665 of this Volume), and the resolution 
given below will, it is considered, prove more satisfactory than the present dates 
of the close season. 


Rules under the Indian Forest Act. 
Proposal to change the date of the close season for Quail. 

No. 8105. 


Revenue Debahtmbnt, 
Bombay Castle, 8th August 1908. 

Resolution. — On mature consideration Government do not find that suffi- 
cient reason has been shown for altering the dates of the close season fixed in the 
Appendix to Government Notification No. 5627, dated 18th August 1908. It 
does not seem necessary to prescribe a close season for the grey-quail. As 
regards the rain-quail, the close Beason proposed, namely, 16th July to 80th 
November, is much too late. A vast majority of these birds breed in June 
and July, but they are already mated in April, and Government consider 
that they should be protected from that month. They are mature by October 
and therefore need no protection then. Moreover, as grey-quail and rain- 
quail are commonly shot together, the former in considerably largo numbers, 
and it requires *a very quick eye to distinguish one from the otber on the 
wing, it would not be possible to enforce the rule if the close season were 
extended to 80th November. Of the other quail, the bush-quail is the only 
one of importance, and though exceptionally late broods are not uncommon, 
Government consider that the 80th September is late enough for it. AH 
gallinaceous birds will nest a second, and even a third time if the entire neats 
are destroyed, and this fact accounts for the many instances of late breeding 
which have been observed. The rules ought not, however, to be framed to 
meet exceptional oases and seasons, and great scrupulosity will defeat the 
object of the rules. If the close season now prescribed is enforced, it will, in 
the opinion of the Governor in Gouucil, meet all reasonable requirements and 
serve all practical purposes. 


J. E. C. JUKES, 

Under Secretary to Government. 
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PROPOSED INVESTIGATION AND PROTECTION OF THE 
FISHERIES OF WESTERN INDIA. 

As the result of the correspondence with the Bombay Government on this 
subject, the following Resolution has been published 
Fieheriee — 

Measures for the improvement of — in the Bombay Presidency. 

No. 5472. 


Revenue Department, 
Bombay Castle, 2nd June 1908. 

Resolution.- Government have read with interest the papers on “Estuary 
fishing— some remarks on its decadence, os an industry, in the Konk&n, Western 
India, 0 and “ Protective Legislation for Indian Fisheries ° forwarded by the 
Bombay Natural History Society. In the former of these papers the writer 
Mr. Wallinger of the Bombay Forest Department, depicts tbe evil effects of the 
methods employed by fishermen iu the Konkan in catching fish in estuaries and 
creeks. In his opinion the methods are far too destructive m their operation 
without any compensating results either to che fishermen or to the fish-con- 
suming population, and have brought about the extinction of what was some few 
years ago a flourishing industry. The paper ends with an enumeration of some 
of the legislative measures adopted from time to time in England, Scotland and 
Wales for the preservation of fish. The second paper is a reproduction of an 
article that appeared in The Field of 2nd and 9th May 1903, in which tbe writer 
complains of the deterioration in the fish supply of Northern India brought 
about by what he considers to be an absence of protective measures, and con- 
cludes with a powerful appeal to Lord Curzon, tbe then Viceroy and Governor- 
General of British India, to have recourse to legislation to put a stop to a state 
of affairs, which, if allowed to continue, will, in his opinion, lead to an extinction 
of the fresh water fisheries of that part of India. 

2. In forwarding these papers, the Bombay Natural History Society express- 
ed the hope that Government may be able to see their way to introduce some 
legislation for the protection of the fishing industry in Western India, with 
the view of preventing what they consider to be the wholesale des- 
truction of the fry of estuary and fresh water fish, and point out that the 
beneficial results of any effective legislation would bo apparent in most creeks 
and rivers in a few years. The Society further suggest the expediency of 
creating a Fisheries Department for the purpose of enforcing the legisla- 
tive measures recommended by them, and observe that if further inquiries 
are deemed to be necessary to justify the introduction of legislation, the 
desirability of appointing a Commission or an Officer to continue the investi- 
gations already started may be considered. .These recommendations and 
suggestions of the (Society are supported by the Chamber of Commerce, 
Bombay. 

24 
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.‘5. Government, have, given careful consideration to the representations of 
the Bombay Natural History Society and tho Chamber of Commoreo, Bombay, 
hh well as to tho two papers forwarded by the former body. While not 
unmindful of the great importance of the fishing industry, Government are un- 
able to subscribe to tho opinion that the estuary and fresh water fisheries of 
the Bombay Prosideucy are being so overworked or are threatened with such 
imminent destruction as to necessitate recourse to legislation. To make 
this point dear, it is necessary to refer to the existing condition of fisher- 
ies- -marine, estuarine and fresh water — in tho different parts of the Presidency. 

4. The Governor in Council considers it desirable to make a passing refer- 
ence to what appears to him to bo a prevailing misapprehension. Tt seems 
to be argued that because the Governments of Madras and Bengal have 
undertaken inquiries into the fisheries of their respective provinces aud have 
entertained special establishments for the purpose, the Bombay Government- 
should follow the same course as regards the fisheries within then territorial 
jurisdiction. It however, forgotten that conditions in this Presidency differ 
widely from those which obtain in the other two provinces. The fish-eating 
population of Bombay is not so large as that of either Madras or Bengal, while 
the fishing industry of tho first naiuod province has already reached a high 
stage of development. 

5. With the exception of a few mountain torrents, which do not count, the 
fresh water fisheries of Sind aw furnished exclusively by the Indus, and back 
waters, lakes and canals supplied with water from the Indus. The people are 
great fish eaters, and the supply of fish is abundant, there being no sign of any 
diminntion, although the means of capture employed arc as effective as any 
that have been devised in any country. 8ea- fishing is carried on from Karachi 
and the mouths of the Indus on a great scale, in large boats, equipped for all 
practical purposes as well as English fishing boats. A great deal of fish is cured 
in the fish-curing yards, and there is a flourishing trade in fish maws and 
shark fins in the port of Karachi . Large quantities of oysters and fish in ice 
arc sent up-country. 

(*. In Gujarat, though it possesses two noble rivers, the Narbada and the 
Tapti, many smaller ones and numerous tanks, inland fisheries are not of so 
much importance, as owing to caste prejudices the mass of the population away 
from the sea-coast are averse from eating fish. Many of the tanks and some 
parts of the rivers are jealously guarded by the dominant castes and can be 
fished only at actual peril of life. Some of tho lower classes take a few fish out 
or the rivers and tanks, and in tho upper waters the aboriginal tribes eke out a 
precarious livelihood with fish which they catch by every primitive device. It 
may be said generally that the tanks and rivers swarm with fish which nobody 
touches. On the other hand, the sea-fishing is a strong and flourishing industry. 
Along the coast, the fishing is carried on in small boats, and the fish not eaten 
fresh is Run-dried. The deep sea-fishing employs large well-equipped vessels, 
which fish the banks in the Gulf of Cambay and off the Kathiawar coast 
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They keep the wa for weeks together in the fair season, running into Diu 
for supplies of salt. The catches are salted at sea and are imported at the 
end of the season. Large quantities of salted fish from this source are brought 
down to Bombay. 

7. In the Northern and Southern Konkan, the rivers consists mainly 
of estuarios running from inland. The fresh water conrses of these rivers 
are short and of no great volume, except in the rains. The beds of most 
of the tributary streams are dry during a great part of the year. It follows 
t hat the fresh water fisheries aro not of ro much importance, though a certain 
quantity is taken from the streams as they fail, by means of weirs, nets 
and traps. Much of the fish so taken would die in any case owing to 
the drying up of the streams. On the other band, the sea- fishing iB of 
great importance. The sea in thoroughly exploited to a distance of eight or 
ten miles from the coast, by large vessels, whose appliances are* quite as 
good as those used by fishermen on the South coast of England. Nearer 
land, smaller boats arc used, and in the estuaries and on banks stake nets 
are permanently fixed. The amount of capital employed is considerable. 
The fishermen who supply the Bombay Market have learnt the use of ice, 
and the amount, of fish sent from Bombay to all parts of India must be 
considerable. 

H. To sum up, ihc sea- fishing industry in this Presidency is in a high state 
of development ; the fresh water fisheries aro important and flourishing in Sind, 
while elsewhore they are insignificant. 

9. Prom the forogoing short sketch it will he evident that so far as this 
Presidency is concerned there is no need for the adoption of preventive 
measures. Government are however of opinion that the question of improving 
the fishing industry can be considered with advantage. The subject falls natu- 
rally under the following heads 

(1) The exploitation of the fishing grounds ; 

(2) The preservation of the supply of fish ; 

(3) The utilisation of the catches by access to markets, curing, smoking 

canning, etc.; 

and each of those heads must be considered with reference to fisheries in (I ) 
fresh water, and (2) the sea and estuaries. 

10. It does not appear that any action on the part of Government is called 
for in this Presidency in respect of inland fisheries, or in respect of the exploi- 
tation of sea fisheries including fishing in estuaries. It is in this latter respect 
that the great difference between Bombay on the one hand and Bengal and 
Madras on the other is most apparent. Tho sea-fishing industry of this 
Presidency is In a high state of development, while in Bengal it has apparently 
yet to bo created and in Madras the reports contain much evidence of the 
inferiority of the enterprise and equipment of the industry. 

11. The question of the preservation of sea fisheries does not arise, as 
owing to the amasing fecundity of the fkh, the harvest of the sea is so bounti- 
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f til and so constant that overfishing is impossible. No means of destruction 
which man can devise can effect any appreciable reduction in the supply. 
Bays and estuaries may be overfished, bat even in these localities it is generally 
the distribution of the catches rather than their amount which is affected. 

12. As regards the last branch of the subject— the utilization of the supply 
of sea fish, Government consider that great improvements are poesiblo. The 
fish-curing yards turn out large quan tities of fish, bnt methods of curing 
are imperfect. It is also necessary to consider whether more liberal 
arrangements can be made for the supply of salt to (mats for curing at sea. 
The question of establishing a canning industry not only for sardines, but for 
other varieties and their transport and access to markets, also requires 
consideration. 

13. It is desirable that all these and cognate questions should be carefully 
examined; Government however do not think it neccssaiy to depute a special 
officer to carry out these investigations, which, in their opinion, can be under- 
taken by the Collector of Salt Revenue, Bombay, in addition to his ordinary 
duties. The Salt Department furnishes special opportunities for an inquiry 
of this nature. Its subordinate Officers all along the coast are in close touch 
with the fishing population, and tho fish-curing yards are under its control. 
The Governor in Council accordingly desires that the Collector of Salt 
Revenue should carry out the inquiries indicated in paragraph 12 of this 
Resolution. Mr. Lucas should visit the coast during the fishing season 
between October and January, and submit his report as soon as his investi- 
gations are complete. On receipt of this report it will be considered what 
measures should be taken. 

J. E. C. JUKES, 

Under Secretary to Government. 
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MISCELLANEOUS NOTES. 

No. I.— STRANGE ACCIDENT TO A SNOW LEOPARD (FELIS 

UNCI A). 

In May 1906 whilst shooting in Western Huudett 1 came on a dead snow 
leopard which had met its death in a curious way. On leaving Nilang village 
11,300 ft. in the Jadh Gangs valley and which was deserted at the time of the 
year, my wife and I started tor our next camp up the valley. 

The road on leaving the village follows the river bed for some considerable 
way. The bed of the river here is broad and shingly and along this shingle 
bed close to the hill side a small stream about six feet wide, having its origin 
in some springs about 500 yards or so from the village, has cut its way joining 
the main river close to the village. 

The load coolies were ahead of us and as they crossed the small stream near 
the springs we saw one of them stop and pull out something which looked 
like a leopard’s tail, ho apparently did not think much of it as he dropped it and 
went on. On reaching the spot we saw a fine snow leopard, which tamed out 
to be a female, lying in the water. I had her taken out of the water and told 
the Shikaree to have a pull at her hair fully expecting the animal to be rotten 
and the hair to come away in handfuls, but to my surprise not a hair came 
out and to my delight on carefully examining the animal w© found her to be 
quite fresh ; on taking the skin off we discovered the cause of death. 

There were bruises all down the back and the forehead had a large dent 
and was smashed in evidently by a large stone. Above the stream on the hill 
side there was a stone slide and a fall of stones must have caught the leopard 
unawares either whilst crossing the slide, in which case she must have rolled 
down into the stream below, or whilst she was actually drinking at the stream. 
I cannot say if the dent in the forehead actually killed her or only stunned 
her, in the latter case she must have been drowned after falling into the water. 
The skin was in perfect condition and has been beautifully mounted by 
Rowland Ward. 


Rabrackpokk, HW* May 1008. 


H. C. TYTLER, Majok, 
17th Infantry. 


No* II. — A LARGE SAMBAtt HEAD. 

In the Society’s Journal for November 1907 (Vol. XVIII, page 183) the 
measurements of a very massive pair of Sambar horns are given. A few weeks 
ago I had an opportunity of measuring a very large and massive pair of horns 
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belonging to Mr. William Mclnroy of Lude, Perthshire, the measurements of 
which, I think, it may perhaps interest you to have : 

Right horn. Left horn. 


Round burr 

12" 

12 / ' 

Middle 

8|" 


Length outside curve ... 

42 J" 

43A" 

„ straight 

8fl" 

3<S" 

Spau between top points 

2b 


„ brow 

15" 



The above pair of horns were presented many years ago to the present 
owner’s father. Their history is unknown. 

C. M\(I. UITCH1K, Cahain. 

R.ILA. 

Woolwjou, England, l\rd May 11108. 

No. 111.— A RECORD MARRHOR {CAPRA FALCONER J) READ. 

The accompanying photograph represents the head of a rnarkhor (Astoi 
variety) shot by me on the 23rd February 1007, in the Gilgit District, on a 
hill overlooking the Gilgit-Uupis Road about 13 miles from Gilgit. 
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The measurements m recorded by Rowland Ward are as follow# 


Right horn on curve 

69 J" 

„ „ straight 

42J" 

Left horn on curve 

60J" 

„ straight 

39f" 

Girth 

114 " 

Spread from tip to tip 

46" 


The age of the animal was judged by the shikari with mo to bo about 12 
years. 

H. BARSTOW, Captain, 

(38th Dimkas,) 

Assist, I. O., Kashmir Imperial Service Infantry, 

Gjuut, Kahiimjk, ?Asl May 1908. 

No. IV.— THE PERIOD OF GESTATION IN MAMMALS. 

In few matters connected with natural history is our information so vague 
and unsatisfactory as it is with regard to the duration of the period of gesta- 
tion in different species of mammals. From the very nature of the case, it is, 
of course, a subject in regard to which there is great difficulty in acquiring 
accurate information, and as a general rule, such information can be obtained 
only from animals in captivity. Even, however, in the case of species which 
have long been domesticated remarkable mis-statements have not unfrequently 
been made. As regards the guinea-pig, for example, it was stated by Sohreber 
that the period of gestation was only three weeks, and this statement seems 
to have been generally accepted till 189) , when the late Professor A. Nehring, 
of Berlin pointed out that it was really sixty-three days. In the case of wild 
species errors are still more serious, as exemplified in the case of the tapir, 
whose gestation period is stated in the second edition of Brehm’a lutlabm 
to lie four instead of thirteen months. In these circumstances it is satisfactory 
to know that Dr. 0. Heinroth, of the Berlin Zoological Gardens, has taken 
up the study of this subject in a thorough and careful manner, and that the 
results of some of his investigations have been published in a reoent issue 
of the ZooloffUcher Btobachler a (vol. xlix,, p. 1), wherein he expresses his 
indebtedness to Dr. Wunderlich Koln and Mr. Blaauw for many details. The 
list includes a large number of species whose gestation periods have been 
determined with more or less complete accuracy ; and from these the following 
items are selected 

The hoofed or ungulate mammals present the longest duration of gestation 
in the whole class, and it is noteworthy that, as a whole, the peristodactylea 
exceed the artiodactyles in this respect, the period of gestation in the rhino 
ceroses, however, being still unknown. The list is headed by the Indian 
elephant, in whioh the period ranges from 20 months 21 days to ^2 months ; 
next comes the giraffe with 14 months, the American tapir with IB or 13 
the It&diau tapir with IB, the Somali wild ats and its domesticated relative, 
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together with the mountain zebra and the Asiatic wild ass, about 12 months : 
Burchell’s zebra, 11^ to 13, and the horse U months. Camels and llamas 
also ocoupy a high place in the series, the period being given as 13 months 
in the case of the two species of camel, from 11£ to 18 in that of the llama, 
and 11^ and 11 respectively in the guanaco and alpaca. In the Bovidn the 
longest periods occur in the anoa of Celebes, 9£ to 10 months, and the 
beisa oryx, 10 to 8J months. Then comes the roedeer, from 9 to 91 months ; 
Pere David’s deer, 9£ ; the cow, zebu, gayal, bison, yak, and sambur, 9 ; eland 
and gnu, from 8$ to 9 ; wapiti, 8j ; hippopotamus, nilgai, elk, hartebeest, 
sable antelope, and waterbuck, 8; bushbnek, blesbok, and four-horned ante- 
lope, 7J ; blaokbuck and chamois, 6; springbuck, 5} ; ohevrotain, 5| ; Nubian 
ibex, goats, and sheep, 5 ; and swine, from 4 to 4$. It will be seen from these 
figures that while as a rule the larger species have the longer gestation periods, 
there are numerous exceptions to such a progressive series. 

As to the primates, data are very scanty, but the anubis baboon is stated 
to go 7 months (against a former record of 5), which suggests that the alleged 
period of 4J months for the mandril is much too short. In two species of 
lemur the gestation period is given as 3j months. 

In the more specialised land carnivora the gestation is very short, being 
about 3} months in the lion and tiger, 3£ in the jaguar, 3 in the puma, leopard, 
and striped hy®na, 56 days in the cat, and 9 weeks in the wolf, jackal, and dog. 
On the other hand, the brown bear goes about 7, and the polar bear, it is said, 
approximately 8 months with yonng, while in the common seal and the Cali- 
fornian sea lion the period is believed to be 11 and 11 j months respectively. 

The rat and the house mouse claim the record for shortness with 21 days 
each, while the hamster comes next with 22 days, followed by the domesticated 
rabbit with from 28 to 30 days. In the Edentata the great anteater goes 6 
months, and the hairy armadillo 2 months, while the only available record 
among marsupials is the great grey kangaroo with 1 } months. 

{ From “ The Field ” of Mh April 1908.) 

No. V,— NOTE ON THE OCCURRENCE OP THE INDIAN OHEVROTAIN 
OR MOUSE-DEER (TR AO ULUS MEM INN A) IN BURMA. 

In the last number of the Society’s Journal, Vol. XVI, No. 4, page 739, a map 
is given showing the distribution of Tragulue meminm, the Indian Ohevrotain, 
but no mention is made of its occurrence in Burma. It is excessively common 
along the sea coast of Moulmein and in January 1887 I shot one in dense 
evergreen forest at 2,000 feet elevation which is rather extraordinary. 

T. A. HAUXWELL, 

Conservator of Forests. 

FoitBST Lodge, Maymyo, Bckma, 

8 th December 1906 

[Thin Note was mislaid and has only recently been found, hence the date.— KsS.] 
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No, VI. — A BEAU ATTACKING A TIGER. 

The following will, I think, interest the members of our Society : — 

Last hot weather I shot a large male tiger in a beat. Shortly afterwards 
a bear (an old female) came up tho same path the tiger had come and close 
in front of tho boat. The bear did not seo the dead tiger until a few yards 
from it. She stood up on bor hind legs in astonishment apparently, and thou 
with a roar (I think) rushed at the tiger, and began biting and clawing it 
furiously behind. My sister- in daw, who was sitting with me on a rock, shot 
the boar I send a bad photograph of the bear biting the tiger, taken after 
death of course. 

F W. CATON JONES, Li.-Oou, It. A. M. C. 
Kahitkk, C. I\, Julfi \m, 1908. 

f 1 ho photograph referred to is unfortunately net sufficiently good for reproduction. 
On pa^e 707 of Vul XV. of otir Journal Oapt.. W. H. Lane recorded a fidit between a tiger 
ard a Ma ay bsar m which the tiger ate tho boar and th a noto produced another one (pu<je 
«0‘. Vol XV J ) from Mr. <». K Wasey. in which borders fco an endoun er between a tiger 
aud u Slofh-bear. In thw case also the tiyer appears to have devoured tho bear.— Ku#,] 

No. VII.— BIUTII OF HIMALAYAN CAT- BEARS (sELUHUS FUL- 
GEXS) IN CAPTIVITY. 

Thanks to Mr. Fritz Muller T have hud the opportunity of examining two 
young cat-boars bora in captivity m the Horticultural gardens in Darjeeling. 

Tho moth *r recently captured was acquired cm the loth of May this year. 
On tho 7th July she gave birth to two cubs, one £ and one $?. I examined 
these when only two days old, tho mother had become so tame. While the 
attendant extracted the cubs from their nest she squatted on a beam just 
above our heads, gnawing at a plantain, and though she attentively watched our 
proceedings showed no distress for her litiio ouch, so that 1 had ample time and 
opportunity for examining them. 

The fir*t thing to attract attention was the absence of the very distinctive 
colour and markings which are so conspicuous in the adult. Thus the glow- 
ing red of the back, from which 1 suppose it owes its specific title, was replaced 
by a pale rufous hue. Tho head was almost uuiformly greyish white, the 
black and white markings which contributes to tho quaint character vt the adult 
faces being altogether absent, and the red adult face patch but faintly indi- 
cated by pale rufous. Tho black patch behind tho oar was as conspicuous as in 
maturity. The black limbs and underparts of tho parent were obscurely 
suggested in the oif -spring by a dusky Huge in the otherwise greyish fur ; but 
there was no trace of the red rings which encircle tho tail. The fur appeared 
to me as relatively as long as in tho mature animal. The tad was relatively 
conspicuously shorter than in tho adult. On she 4th July 1 ro-oxamiued tho 
ctjH and measured one. From the nose to the vent was about six inches, the 
tail waa one and seven-eighths inches, and the ears rather more than half ; u 
inch* 
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The eyes were not opened until the 6th of August, corroborating native tes- 
timony previously received to the effect that they opened a month after birth, 

I saw the family again on the 20th of August and the cabs then showed 
decided indication of tho adult colouration. The fur was still in the main 
greyish dorsolly and very close set almost woolly, but a few sparse hairs were 
appearing showing the glowing red colour of tho parent. Beneath, the fur had 
acquired a smoky black tinge. The cat-bear is called by the Paharis about 
Darjeeling Khunda.” 

F. WALL, Major. 

D aim kf. lino, 20 th Auguti 1908. 

No, VIII. —CHOWS AND THETR SLEEPING PLACES, 

As is well known the crow rarely sleeps where he spends his day. Be is a 
regular city man going into town for his day’s business and coming out at 
night to tho suburbs, and after the toil of tho day he likes to have a good wash 
before he goes to bod. The writor lived for years in a well shaded compound 
about a mile from a city. There were always some crows about but in the 
evoning the compound filled up with crows. 

But the point of interest is the distances which crows will go to spend the 
night in a favored locality. One such place is a grove of trees near the bridge 
of boats at Lahore, and all through the evening hours crows may be soon 
making for that spot from all parts of Lahore itself, and not only so but 
wc have stood at the evening hour at the extreme south end of Mian 
Mir and watched the crows from there making for that particular place, 
which was five miles distant, and not only so but as one looked south over th© 
treeless expanse of jungle from that end of Mian Mir, one could see crows 
comiug from beyond the horizon and making straight overhead for that place. 

More than once business took us to a very small village in the Amritsar 
distnet. From about half past three m the afternoon till about half past five 
a constant stream of crows passed over. They were joined by a few others 
from the neighbourhood but tho main stream came out of the horizon in one 
direction and passed over the horizon in the opposite. Their tmok was about 
200 yards from aide to side and they flew high in the evening, but coining back 
in the very earliest dawn they almost skimmed the ground. I counted 350 in 
fifteen min utos one evening. The place in question was about 30 miles from 
Lahore and they disappeared in the direction of Lahore. Where they came 
from I have no idea. 

T. BOMFORD (Rkyd.). 

Dkra Ismail Khan, May 1908. 

No. IX.— A HOOPOE INCIDENT. 

A friend of mine was detained in the upper room of a bouse in Kashmir 
where he was confined to his bed. There were gaps between the boards 
which formed the floor of his room, and there was a space beween those boards 
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and another set of boards which formed the ceiling of the room below, between 
these boards again were considerable gaps. A pair of Hoopoes had found 
access bo the intervening space and had arranged their nest there. My friend 
watched them with some interest from his bed and in due time 4 young ones 
wore hatched oat. One day the cock came in when the hen was out and he 
had evidently felt that the burden of catering for four youngsters was too much 
for him and so he seised his opportunity and taking two of them he pushed 
them down between the boards on which his nest was built aud let them fall into 
the rooms below and then he w made tracks ” not turning up again until the hen 
bird was at home aud wondering what had become of half of her family. My 
friend was not able to understand the conversation that followed but it ought 
to have been interesting. 

T. BOMFORD (Bky».). 


No. X.— NOTES ON THE YELLOWTHROATE1) BULBUL 
(P YCNON 0 TUS XANTE OLJZAWS.) 

Thoro is a little known peak of the Eastern Ghats situated in the extreme 
south of the Cudd&pak district of the Madras presidency, in Lat. 

Long. 78°~2#'-30", which would appear a sufficiently interesting ground for a 
naturalist to bring to the notice of the Bombay Natural History Society ; and 
I am happy to be able to do this and, at the same time, afford a little informa- 
tion about a very beautiful and uncommon bird, the Yellow* throated Bulbul 
(PyenonoOiK xardholmmup) which occurs there. 

The peak is called Horaely konda (Horsely’s hill) after a membor of the 
Indian Civil Service who built the present Forest bungalow and laid out its 
pretty grounds, and, generally brought the cool breezy hill top to notice as a 
local hot- weather resort. The height runs up to 4,000 ft. above sea level. From 
the presence of a temple on the summit, traces of a rude fort wall and remains 
of a paved track leading up the hill, as well as one or two tanks for the storage 
of water, the hiU would appear, at one time, to have been of greater local 
importance than it k at present. It is now all included in reserved forest and 
as the water supply, though scanty at times, is sufficient and fairly distributed, 
the hill is a great resort in the hot season for the birds of the surrounding 
country, and must vie as such with any other on the Eastern Ghats. 

I visited the little hill-top late in April last and. shortly after my arrival, 
I became aware of the presence of a bird with which I was unacquainted. I was 
not altogether surprised at this as I had already seen specimens of the Black 
Eagle {leMnatit u* malaymtis), the Ghat Nightjar (Caprtmul&t* macrutu*), the Bay 
Banded Cuckoo (Pmthoceryx tormerati), and the Spotted Babbler (Pdlorneun 
rtfk* pi). Hone of these are very common birds although the last mentioned 
would appear to have a more extensive distribution than Bianford would 
lead ns to suppose. Also, later, on the evening of the 29th May, we heard the 
English Cuckoo (Oucuim camru»\ l call it the Engiith Cuckoo because it ii so 
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intimately associated with so pleafling a side of English life, but I myself have 
heard it between such wide ranges of latitude, conditions and climate, aa the 
desolate and wind-swept Lang Fjeld in Norway which if not actually within 
the Arctic circle roust be very near it, and the oppressively hot jungles of the 
Meduck and Warangul districts in the Hyderabad Dominions. Its occurrence 
so far south as Homely kondn must surely be almost a record ? We were 
all much pleased to hear it* 

It was only at the expense of some little trouble combined with good fortuue 
that 1 succeeded, on the 29th April, in obtaining a specimen of the yellow 
throated Bulbul. The bird is exceedingly shy and restless. No sooner does 
the eye light on it than it is gone, and its flight takes it sufficiently far away to 
discourage ideas of following it up. I secured my first specimen from the 
verandah of the little Mission bungalow in which I was residing. Later, on 
the 20th May, I socurod another specimen, but by then raoro birds had arrived, 
evidently to nest, end at the end of May they were not uncommon on the hill. 

The specimens 1 obtaiuod, tallied exactly in dimensions and markings w ith 
Oates* description. The irides are brown. 

The bird frequents the upper part of trees and its presence is roadily de- 
tected by its note to which it is constantly giving utterance. This, which is a 
very pleasing note, whilst readily recognized as the note of a Bulbul, is louder 
and mellower than that of any other Bulbul I am acquainted with. The birds 
go about in pairs and, onco up the hill, seem to take up their quartern m some 
chosen spot where they are usually to be found; large boulders shaded by truce 
being especially favoured. 

On the 15th May, whilst returning from a stroll in the jungle with the Kev. 
W. Howard Campbell, whose name is, I believe, well known to the Society, 
X found a nest of this bird. It was placed on the ground amongst dead leaves 
and between two over arching granite boulders. We were in thin jungle on a 
eloping hillside. My companion, who is better up in the nesting of Indian, 
birds than I am, was not a little astonished at seeing a Bulbul’a nest on the 
ground. We retired some distance and watched the bird’s return, and I aubae- 
qutmily observed the bird on the nest. It was a very ordinary Bulbul’s neat 
containing three eggs much like tho eggs of other species of the Bulbul family. 
They measured 85" by G7". 

On the 20th May I found another nest containing two eggs. This was placed 
in a dwarf date palm ( Rkanlx hum'dh ) — a common foature of the vegetation 
of our hills of *this altitude in Southern India— -cm a fairly open hillside. On 
this occasion also I made sure of the bird by watching its return and observing 
it in the neat. 

Horsqly konda would seem to be a great nesting resort at this time of year., 
in the small compound of the house I occupied 2 found nests of the Common 
Green Barbofc ( Thereiceryx ctyfantcuh), the Coppersmith, the Magpie Robin, 
the Common Pied Bush-Chat, the Large Grey Babbler (Arpya malovtm*}, and 
tne Madras Bed-vented Bulbul* A patient search would, Jbeheve* have 
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awarded me with neats of the Spotted Babbler {PeUomtum* ntftetps) and the 
Small White-throated Babbler (Dumetla albtgufaris). We did, elsewhere in the 
hill, find neats of Dicrum* oaruleweni, the Largo Cuckoo Shrike (Graucalue 
modi) and the Paradise Fly-catober (Trryulphone par ad w) and Hr. Campbell 
found a nest of Pel orneutn rujbtp* containing 3 eggs. Doubtless the foliage on 
the hill, combined with the want of it elsewhere, and the comparative seclusion 
of the forest, are the main attractions. In any case the birds assembled there 
in considerable numbers and afforded us much interest. 

I have much pleasure in sending the first nest found together with the 
eggs and two specimens of tho bird to the Society's museum. 1 have to thank 
Mr. Campbell for kindly curing the skins of the birds. 

P. ROSCOE ALLEN. 

Bku^ajry, fit/t June 1908. 

[Since the above was rccoiv <4 from Mr. Uoscoe alien* a proviou* note on the same bird by 
Col. C L. Wilson, HA., dated Mhow, C, I., 19th May 190U has been found. This note had 
been mirhid and runs hs follow* :~~ 

II It of erring to Jbf o. 802, I'ymonviu* jcantholmmu* the following ia my note from my 
diary:*—* 

" Shot and identified one of ties** Pttlbula at Ttallsry, Madras, on 18th June 1901. 
t noticed quite 20 pairs frequenting the rocky hills Too* a nest of Bulbul on 
23rd Juno 1901, 2 egg* tuuoh incubated, only one preserved. Shallow nest of 
very coarse twigs— bound together with cobwebs and lined fine fibres— the whole 
a bcuivy, clumsy, strue.uru quite unlike au ordinary Bulbul h n*at. The 2 eggs 
it contained wore white with a very alight u J obs**- blotched and marked with 
purple and brick red, the markings forming a very decided ring round the 
larger end.” 

X took these Bulbuls ot first fur No. JJ05, J\ lutoolu* until X shots specimen when the 
species w*s beyond doubt, yellow threat and yellowish green crown, see Key, p. 288, Vol, 
L, turds* fauna of B. /. 

Subsequently a clutch of 8 eggs was brought to me purporting to be No. 802, but they 
axe doubtful, as 1 did not see the parent bird. From my observations, early June and July 
would seem <o be the breeding season.— 0. L. Wiusow.— Ena] 


No. XI.— NESTING OF THE SPOT TED. WINGED GROSBEAK 
(, UYCBRQBAS MELAIS'OXAM TB US ) IN THE MURREE HILLS. 

I am writing to record in the Journal the finding of tho nest and eggs of the 
Spotted** winged Grosbeak (Mycerola* mekttomnthu*) in this place two days ago. 
Col. Rattray does not mention the bird in his * Birds nesting in the Marne 
Hills and Gullies ” in Vol* XVI., Nos. 8 and 4 of the B. N*fL Society’s JoOroal, 
and as there is no description of the nest and eggs in the Emm of JbritUk 
India, the following may be of interest : — ' 

Neat was in a Yew tree about 16 feet from ground on side of a steep hiH, 
bttflt on a branch towards the end, composed of a base or platform of twigs 
from the silver fir (46*** wbbiam) on the top o£ which was a cup -shaped 
neat pf mom laid with maiden hair stems and fine roots ; diameter of nest 
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depth 1J" internal measurements The outside of the nest was lined with 
some green stuff which remained green and did not dry up, which aided its 
concealment and is worthy of note I think. I sent the roan I employed (who 
had been lent me by Col. Buchanan) up the tree and the bird remained sitting 
till he came right up to tho nest. "We waited for ton minutes or quarter of an 
hour when the male bird turned up and having a good look at him Hew away ; 
the female came soon afterwards and 1 shot her close to the nest and not being 
prepared for this species I did not recognise her. There was a full clutch of 
3 eggs which are marked in the same way as that of the Black ami Yellow 
Grosbeak (Pycnorhamphua ioteroidea) with streaks and blotches, only the 
markings are decidedly more reddish brown : tho ground colour of the eggs is 
light green : the eggs were quite fresh. 

Size 1*08 by *8 inches, 

1*U7 „ -84 
1*07 „ -8 

The nest was found building by my searcher about 10 days ago when we 
were working in nullah, height 8,000 ft. At the time of taking the eggs 
Major Magrath, 51st Sikhs, was with mo and has very kindly skinned tho bird 
for me which I will send to the Society when dry. 

I should be glad to know if these eggs have ever been taken and recorded 
before V 

R. B. SKINNER, 
Capt., R. E. 

Du NH a Gam, N.-W. F. P., 24 th June 1908. 

No. XII.— THE QUETTA ROSE FINCH ( EUYTHROSPIZA 
OBSOLETA ). 

At pages 520 et acq. of Vol. XVIII, of our Journal the ** Report of the 
Baluchistan Natural History Society ” is republished. In this, a note appears 
on Eryskroxpiza obsolete* . I was one of the first persons to record finding the neat 
and eggs of this bird, but, through orror, reported it as Hume's Hawfinch 
( Coccothrauate a humify I was led aBtray by accepting Captain Marshall's 
identification. In this I was foolish os the eggs were not Hawfinches, but 
typically Eryihrospim . Mr. Stuart Baker pointed this out to me, and, at his 
suggestion, I visited the Museums at Kensington and Tring, when I came to the 
conclusion that he was right. I wrote to the Quetta Museum on the subject. 
Mr. Camming very kindly sent me a skin of the bird, which he had identified 
correctly, as well as discovered my error, which he brought to notice in the 
above quoted proceedings. I would ask all my friends, to whom I have sen t 
clutches of the above eggs, to kindly accept my apologies for having misled 
them. My Coccothraustea humii is Erythrospixa obsolHa. 

R. M. BETHAM, hmvTjbumKL, 
102nd (K. E. 0.) Grenadiers. 


Mrniw, C.I., mh June 1908. 
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No. XIIL-BBEEDING OB' HODGSON'S MARTIN {CBELWON 

NEB A LENS IS) AND THE RED-BILLED CHOUGH* ( Q&A CUE US 

EMEMITA ). 

I have been on the look-out round Nairn Till for several years for the nests 
of Chetidon rwpalmste, a resident species apparently, and last December While 
taking a Lammergcyer's nest we were overjoyed to see a vast number of mud 
nests on the cliff and a good number of Chelidon mpaUnais hawking round 
thorn. The nests were mostly in inaccessible places, but after n prolonged 
survey we decided that some of the lower nests might be got at. So on April 
3rd we went with ropes and long bamboos but found to our horror that twelve 
enormous boos’ nests wore scattered about among then© lower nests making it 
quite impossible to attempt them. Very high up however there was one small 
now colony free from bees and although it seemed impossible to get at them, 
my men by climbing up to a narrow ledge, drawing up bamboos and lashing 
them together succeeded in reaching this small colony of about twenty nests ; 
it was a fine feat of climbing and our grief was groat when we found nearly all 
the eggs too hard-set- to blow and only eight of thorn were saved. 1 think we 
should have been a fortnight earlier. I calculated there were over 3,000 nests 
in sight, there being three main colonies of about seven hundred nests in each 
and many smaller colonies. The nests were in masses touching each other, 
mostly under overhanging cliffs but in some oases they were exposed to the 
weather and the foot of the cliff was covered with a debris of fallen nests and 
droppings to a depth of several foot. The nests and eggs resemble almost 
exactly those of the Kashmir Martin {Che lirlon kaaknurienma) ; the elevation 
is about 4,500 feet above sea level. 1 had not expected to find them breeding 
so low down. 

The Red-billed Chough ( Gruoulm tremUa).—} was fortunate this year in 
getting the eggs of the Chough from a nest in a cave at about 12,000 feet in 
Garwhal that 1 discovered some years ago. The tour eggs were very hard-set 
on April 2*2, they measure 1*65 by M2 niches ; the ground colour is greyish 
white and they are pretty thickly speckled all over with two shades of slightly 
yellowish brown ami pale purplish grey; they are very like the egg of the 
Chough fNo. 2 H) as figured in 44 British Birds with their Nest and Eggs ”, and 
aro not unlike some eggs of the Common Magpie but Are of course very much 
larger, * 

S. L. WHYMPBB. 

JTOUKOTft, 12H My 1008. 


; No> XIV.-FLOBIOAN SHOOTING IN KATHIAWAR 

In India fbur species of bustard are obtainable, the great Indian bustard 
(Eupodoth edwrd»i% a fine bird to be met with in suitable haunts throughout 
India, Bind excepted: the houWra (Boubara macqudml)> practi^ly confined 
to Bind$ the lesser fioriean or likh (Sypheotie aurita), to be found ini Peninsular 
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India ; and the Bengal florican (Syphwti* bettgalensin), which replaces the last 
naraod in Northorn India. 

In this article it is proposed to deal with the lesser florioan, the smallest of 
the four, which is about the size of an ordinary barndoor fowl. It is of a 
lighter build, and has a longer neck, and legs in proportion to its si m. The 
male and female have tho same colouring, vis., brownish or yellowish, with dark 
brown ot black bars on each feather ; but the male assumes a nuptial dress, 
when he in easily distinguishable from the female. At this season his whole 
head, nock, anl breast become a glossy black, a patch of white feather's appears 
on his wings, and five or six long feathers, terminating In " eyes," forming ear 
< ufts, develop. He is then a most comely and beautiful bird. Tho fornale is 
perceptibly larger than the male. 

I have shot ttoncau in Rajputann, but Kathiawar is iho district iu which I 
have had best sport. It occurs in Ceutral India, tho Dekhan, and other parts of 
Bombay, but 1 have not had any shooting of this description m those parts 
The florioan arouses one’s curiosity, as it is a mysterious bird. During the 
monsoon -that is, from tho latter end of June to August or September— 
it is numerous, not to say abundant, in Kathiawar, where numbers fall to the 
gun. At other times of tho yoar it is rarely, if over, seen, i have spent some 
twenty-four odd years in India, and have always boon interested in ornithology, 
but I have discovered little about this bird ; nor have I met any sportsman who 
has ever made a bag of them, except during tho monsoon. An odd bird or two 
may be met with occasionally ; that is all. Their coming uud going is equally 
mysterious. Not a bird is to be seen ; the south-west monsoon sets in. In a 
few days your shikari comes in and reports, “ Khurmor [florican] dekha, sahib” 
(1 have seen florican, sir.) Sere enough, there they are, but whence have they 
come, and whither do they go V 

Grass lands, known as “ blurs” or “ kurans,” interspersed with low bushes 
jowari and millet fields, and such like, form the haunts of florioan. During 
the hot weather those are arid plains, but very little rain brings up tho grass, 
and with the grass comes the florican. However, every bhir will not hold birds. 
To the ordinary eye two bhirs may look exactly alike. One will attract flori* 
can, the otbor will not. In all probability it is a questiou of suitable food 
bring obtainable. To be sure of getting birds one must engage a shikari who 
knows their favourite Jiaunts, else it is of no use, for one may wander for miles 
over likely looking ground and not flush a bird. Another thing to know is that 
a certain bit of ground will only accommodate a limited number of birds. Yon 
may leave it for ton days or a month, but there will only be about the same 
number of birds as you have abcady taken off it. Instinct seems to warn them 
that a bit of ground can only maintain a certain number, so any others coming 
along must pass on. 

Florican only being about during the breeding 88asou necessitates their 
being shot at that time. This does not seem to diminish their nhmbefa ; nor do 
T think much harm would be done if hens were always spared. Fortunately 
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about 80 per cent. of the birds shot arc males. 'Hiere cau bo no doubt 
about this, for they are aw distinct from each other m the wild duck is from 
the mallard. Woman have very peculiar habits. I do not think they pair, 
or that they are polygamous. They would appear to go in for polyandry, 
if one can apply such a term to birds. In the breeding season the males have 
a most peculiar custom of leaping several foot in the air, at the same tme 
uttering a call very similar to two sticks hit rapidly together or the croak of 
a frog. This is done with a view to attract the females. The latter come to 
the males for the purpose of mating, but once eggs have been laid and inouba* 
tion has commenced there appears to bo no companion ship between them ; 
therefore it doos not matter if the males aio shot. 

Fortunately florican arc of a very skulking nature, and are difficult to flush. 
A female is rarely put up, and the males only betray themselves by their 
antics while love-making, which enables them to be easily marked down. But 
for this, l fancy they would bo as difficult to find as the females. A florican 
is not a difficult bird to shoot, unless yon give him a chance by missing hun the 
first time he is flushed. In such a case ho will fly Home distance, and will 
either get up just out of range or let you pass over him, or do something 
equally annoying. To bring him to bag will then probably entail a good deal 
of walking and patience. As a rule he gets up withiu easy range, and flies, 
very slowly, Htraightway. One pellet seem sufficient to bring him down. I 
have seen some marvellously long shots made at them. Ill spite of this there 
is an indescribable charm about florican shooting. I think it is because it 
comes in with the monsoon, which puts an end to the long hot woather, 
brazen skies, hot winds, closed doors, and the like. There is no more welcome 
sound than that of the rain 5 it refreshes the earth, which gives off that 
delightfully earthy smell, fills wells and rivers, makes a rushing stream of a 
dried-up nullah, gives hopes of cool nights and days, and of fodder for cattle, 
and a hundred other benefactions for mankind in general. 1 know I always 
looked forward to it, as it meant cloudy days, and being able to bo out at 
any and all times. 

I will now give an account of a typical day’s shooting, Your shikari having 
reported that bo has marked down a certain number of florican, you arrange to 
go oat on Thursday, always a brigade holiday in India. An early start must be 
made, in order to reach the ground betimes, for once it begins to get warm 
florican cease “ jumping, 4 * when it is difficult to And them. The country cart 
tracks are usually very poor indeed, aOd almost impassable in parts. I usually 
made use of a district or shikar tonga, as I preferred it to riding a long dis- 
tance# This trap was just suited to the roads it had to cross ; in fact, it would 
go over almost any road (except, perhaps, Piccadilly l\ Another advantage 
of this conveyance was that there was room for one tiffin basket and drinks 
in it. Having completed arrangements, an early start is made, and the 
shooting ground is reached shortly after daylight. Here the shikari meets you 
and informs you that he has five birds marked down. Coolies are engaged 

as 
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to be onL j» the “ bhir ” at streak of dawn so as to be able to locate tbo male 
floriiiiin ns soon as he begins jumping* The -tonga wallah is given instructions 
where to tako the tonga and tiffin basket for your midday meal, and you start 
off' after the nearest marked bird. On your way he is probably heard calling 
and then seen jumping. You draw closer and closer between the jumps, till the 
bird rises and flies straight away, only to be bagged at the first shot. This is 
satisfactory. You then proceed to the next bird, but he is not quite so easily got. 
Something disturbs lnm, and ho gets up rather unexpectedly and with a long 
rise. K uowing that (hey arc easily brought down, you blaze at him, but withont 
success. He is then watched, and the place where he has settled is marked. 
You trudge some 500 or 000 yards after him, You are not quite sure of the 
exact spot. While searching round he again gets on the wing out of range, 
and is marked down once more. The same procedure is then followed until he 
is bagged or thos off a very long way. The next bird on the list is thon taken 
in hand. On r,he way it is quite possible that an unmarked bird is put up and 
accounted for. or otherwise. All this takes time, for one has to get from one 
place to another. After all marked birds have been diposed of, a line is formed 
and the *• bhir ” beaten out on chance, when a hare, quail, or partridge may 
also be accounted for. As these latter birds are breeding at this season they 
should be spared or at any rate not shot in largo numbers. 

Lunch is taken about 1 p.m., after which it is usually a ease of home. 1 
have on two occasions got seventeen ilorican in a day ; twelve or thirteen were 
considered very good, oiglit or nine satisfactory, while anything below that 
number did not please. I believe in days gone by very large bags were made, 
but I was quite satisfied with the above. I have not hoard of late whether 
these birds are as plentiful now as they usod to be in my day, some* twenty 
years ago. 

The florican, like all bustards, lays a large round apple-green ogg dashed with 
rusty red, which is placed on the ground in a depression, no attempt at a nest 
being made. Four eggs would seem to be tho full complement. As a table 
hird the florican is considered a delicacy, but when tho Spanish or blistm- fly 
( cantharide *) is in season he should be eaten with caution, as he is very partial 
to that insect as food. 

(From “ The Field ” May 2nd, 11108.) 

No. XV. — NOTES ON BIRDS IN THE AMHERST DISTRICT, LOWER 

BURMA. 

1 think the following worth recording in the Journal : — 

\ . Last year when coming over tho Dawna range in this (Amherst) district 
I found CeraaophiXa thompeoni at about H,5(X) feet. I lost my one specimen 
then obtained, but this year almost at the same spot I found the bird again 
and have to-day posted a skin to our Society. 

2. On the 25th April 1908 while rafting down the Tbaungyin river I 
saw a Hobby ( b\ eeverue) disappear into the cleft of a giant tree on the Siamese 
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bunk. Next day although it wan 12 mile# from camp, I trusted to luck and 
woat back with Home Hummus prepared to scale the tree. It took us two 
hours to get up the accessary 6(5 feet, as there was not a branch bolow the 
cleft, aud pegs had to be driven into the bark at each foot and a half, but I 
was amply repaid by finding 2 eggs in the nest, 1 shot the birds to make sure 
of my identification and send you the akin* of the pair of Hobbies, The eggs 
were laid in the cleft of the tree simply on the slight accumulation of refuse 
that had gathered thore. There was no nest, and this seems to be the general 
habit, because on a f uimer occasion, although then in a holo in a cliff on the 
Myittha river, as recorded on page 518, Volume XVI of this Journal, there was 
no nOKt. Thu eggs are of the ordinary falcon type. The shell strong and 
rough. The ground colour is a dirty white and one egg is washed a good deal 
more than the other with reddish sepia, thicker and more in blotches at the big 
end. They measure 1*56 x M9 and 1-55 x 1*25. 


MoreuK.iN, 2 Oth May 11*08. 


K. C. MACDONALD. 


No. XY1.— THE CUCKOO (CUCULUS CA NO 12 US). 

This bird is very common on the ghats in the vicinity of Mhow. On my 
birds’ nesting expeditions lately, I have heard it call constantly , and seen it 
flying about singly and in pairs. I have not, however, obtained any eggs at 
present though 1 hope 1 may. I merely report this, as the Vindbyas are not 
mentioned as ouo of its haunts in the “ Fauna of British IntUaf 1 have not 
heard it anywhere near the station but out in the jungles, which are nowhere 
nearer than five or six miles. I constantly heard the Cuckoo on the hills 
round Quetta, when last stationed there. 

K. M. BETH AM, LiKinvOoj... 

102nd (K, E. O.) Grenadiers. 

MllOW, C. 1., 18 th July 1908. 

No. XVIL— THE BEARDED VULTURE OR “ LAMMERGHYER ” 
(GYPAETUS BA KB A TVS). 

Judging from his note on Gypaltm barbatus on page 500, Vol XVIII of the 
Journal, General Osborn appears to have accepted, as fact, the general fallacy 
with regard to the killing powers of the Liim merge yer. A glance at his nest 
and its environments is apt to raise the bird considerably in one’s estimation as a 
mighty hunter, as therein may be found a miscellaneous collection of all kinds 
of bones, from a shin bone of au ox to tbi*t of a muskdeor or a tiny lamb, but 
how many of these are the result of hi* own killing ? Not one, I fear, unless it 
bo the latter and that even doubtful. I have more than once seen a Liim- 
mergoyer breaking bones, and the way ho does it is to soar tip about 300 feet 
from the grouud and drop the bone among boulders. X watched one in Kask» 
mir for the better part of an hour, and during that time the bone must have 
been dropped quite 50 times, but still remained unbroken, when I left the 
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plaoe ! That Jordon found large bones and the hoof of an ibex, inside a Lim- 
nwpgeyei*, is no proof that the bird had killed the sheep, and the same applies 
to the hair and fractured shoulder blade of a ghooral, found by General Osborn* 
T have twice seen a L immetgej er picking out tii bits from the remains of a 
panther’s kill, and it is not an uncommon sight to see one waiting close at hand, or 
circling over a carcase at which vultures arc making merry. Though he does 
not often fratorniso with them, he is none too proud to select bones from what 
remains of their feast, after the vultures have left. Nearly all birds of prey which 
do their own hunting use their hind talon most for striking their prey, and one 
glance at the comparatively weak, though enormous, foot and small blunt 
talons of a L^mmergeyer precludes all idea of the possibility of his being able 
to hurl anything approaching the size and strength of a ghooral, much less an 
Ovh ammoti over a cliff. AquUa ohrymetv a, tho Golden Eagle, of all birds of 
prey, is tho only one capable of such a feat and comparo his enormous foot 
and talons with those of a Lcimmorgoyer* I havo sent specimens of both birds 
to the Society’s museum, and the Editor can see and judge for himself. 

In captivity tho L’immorgcycr rarely attempt*, to use his claws as 
a nmos of defence or offeno 0 and much prefers biting. Wheroas the Golden 
Eagle wil seldom attempt to bite, but will shoot out its foot at every oppor- 
tunity and woe betide anything that comes into its clutches. 

1 have a tame eyass with me now and know what his grip is, oven through a 
very thick and hard cow-hide gauntlet, oven though he is a youngster only 
just beginning to fly. 

0. B. DONALD, 

Busuahk Statu, Simla Dun riot, 
f 2 Hrd July 1908. 

No. XVIll.— MATE RN AL SOLICITUDE. 

With reference to Major Bcgbie’s article, on page 680 of Vol* XVIII, * On 
tho Habits of the Bengal Hed Whiskeied Bulbul, 1 ' it may be of interest to some 
of our m unbar* to learn that lapwing, plovers and bulbuls are by no means the 
only birds which simulate broken wings or legs, to delude the uninitiated into 
following them and so getting away from the nests. Doves generally, but the 
little spotted dove in particular, is a past master in the art of feigning a hurt 
wing, 1 have also seen the Indian Grey Shrike (Laniua tahtora ) play the 
same game, but not quite so well as a dove, and the other day l was not a little 
surprised at seeing a black partridge, which took me in completely for the 
minute, rise about 2 ft. out of a patch of grass, and fall book sideways. The 
bird could not have done it better had it really bad a broken wing, but very 
nearly paid dearly for its maternal solicitude on this occasion, as a setter of 
mine made a rush forward and only just bussed it by inches before I had time 
even to call. As tho mother flew oft I looked about and there sure enough wee 
a brood of tiny ohioka running about the grass, I b ad threo dogs with me so had 
to beat a hasty retreat calling them after me* A woodcock, too* will go flapping 



MISCELLANEOUS NOTES* 


*t* 

Along the ground when her nest is approached, but 1 do not remember ever 
seeing any other game bird do so, though I have frequently come across nests 
of monal, koklaas and kaljj pheasants* The former, whon With chicks, Will 
often run along ahead of a dog taking abort flights of a few feet, when it gets 
too near, but never have I seen her actually simulate a broken leg or Wing 
or even dap along the grontid, like a woodcock. 

C. H. DONALD, p.a*. 

Basra hr Statk, 8 ?mj.a District, 

2(Uh August 1908 . 


No. XIX.- AN ADDITION TO THE INDIAN AVIFAUNA. 

THE MALAYAN HAWK-CUCKOO (HtEitOCOWVX Ft GAX ), 

Amongst a number of skins sent to me from South Tenaseerim to be identified 
is a perfect skiu of the Malayan form of the small Hawk-Cuckoo. The skin 
sent is that of a male, shot on the ‘/7th January UK*®* This little Cuckoo is 
very closely allied to our Indian bird //. nanus, the small Hawk-Cuckoo, and 
replaces it in Malayn and possibly in the ci frame south of Burma, though 
this is the first specimen yet thence. Hierococcyx fugm, the Malayan Hawk- 
Cuckoo, extends throughout Malaya, the Bornean Islands, south and South* 
H5ad Control China, and has lw»en found by Alan Owston breeding os far north 
as Japan. 

It has been generally accepted that this Hawk-Cuckoo is resident wherever 
found but this is not yet proved though quite probably the case. It differs 
from our bird principally in having a proportionately much huger bill, but is 
otherwise very much the same. 

K. C. STUART BAKER, pjw., f.ub. 

Shui.long, 21#f Angus! 1908. 


No. XX.— THE OOLOGY OF PARASITIC CUCKOOS. 

in the last number of out Journal, No. 3 of Vol. XVIII, page G61, Mr.C. M. 
logits has a note cm the identification of certain Cuckoos* eggs taken by himself 
and Mr. A. M. Primrose on the neats of /Ethopyya ssherim, the Himalayan 
Yellow -backed Baubird. This letter war written prior ip the publication of my 
“ Additional Cuckoo Notes ” which appeared in No. 2 of the same Volume and 
Mr. Inglis will have Been from $fcaft, thaj it has been proved beyond all doubt 
that some at least of these ogga are those of Ohryxmcoyv maculates, the 
Emerald Cuckoo. 

As X mentioned iu the above article the young Cuckoo, which wras taken jby 
Mr. Primrose from the S unbird’s nest and Wwght up until fully fledged, was 
sent to me tar identification and proved to be a young Emerald Cuckoo. At 
the Same time it is quite possible, even probable, that some at these eggs may 
have been laid by G MMh*rhyutku*, the Violet Cuckoo. 4 ' 
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The identification of these beautiful little Cuckoos is, with the exception of 
fully adult males, an extremely difficult matter when they are seen only on 
the wing or high up in trees. Nor is it possible, I should think, to identify 
thorn by their calls, Therefore though Mr. Inglis obtained one specimen of 
the Violet Cuckoo, many of the others which he saw and heard in the vicinity 
of the Sunbird'a breeding haunts may have been Emerald Cuckoos. 

E. C. STUART BAKER, h.m., vjl*. 

Shiluong, 21#* August 1908. 


No. XXL — INDIAN DUCKS AND THEIR ALLIES. 

In the newly published volume on this subject by Mr. Stuart Baker, ho 
seems to havo omitted to mention two records of the Clucking Teal (Neitium 
formoeum) which were got in India. Finn in his useful little l>ook “ How to 
know the Indian Ducks ” on page 89 mentions having got a female Clucking 
Teal in the Calcutta .hazsar in the cold weather of 1898*99 and Mr. M. Mackenzie 
of Rajaputfcee, Chnprah, obtained a male in the Saruu District. These have 
evidently been overlooked by Mr. Stuart Baker. 

I might also mention that the cold weather before last a Marbled Teal 
(Mamarondta angrmtirosiria) was brought here by a Mirshikar but unfor- 
tunately it got away while the man was showing it to mo. I am quite certain of 
the identification as I know all our Indian ducks. 

CHAS M. INGLIS. 

Baghowtnf Fcty., Lahkuia Sf.ua t, 
hth tieptemher 1908. 


No. XXII. — THE INJURY-FEIGNING HABIT OF PARENT BIRDS. 

1 have read with much interest Major Begbie’s account on page 680 of Voh 
XVItl of this Journal, of the imitation by a Bengal Red-whiskered Bulbul of 
a badly-wounded bird in order to distract attention from its young. I should 
liko to offer a few remarks on this subject in view of the closing paragraphs of 
Major Begbie’s note w The simulation was perfect, and it is interesting to 
speculate how the bird acquired its knowledge of how a badly-wounded 
bird would bebave l The whole occurrence seems to me to point to reason 
rather than instinct— though I am aware that I tread on delicate ground in 
saying so.’' 

In my opinion the action is purely instinctive. In the first place it is to be 
noted that the parent birds at first contented themselves with scolding* It Was 
only later— “ after a few seconds ” — that one of the bulbuls feigned injury, 
Now> does not this seem rather like * locking the stable door after the steed has 
been stolen f i v Had the, action been purely intelligent, one would have expected 
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it to have taken place immediately Major Begbie and his friend came upon 
the scene and not after they had time to obtain a view of the young bird*. 

We are, in my opinion, too prone to put anthropomorphic interpretation* 
on the action# of animal#, to judge their doing# by human standard#. 

In order to show how some seemingly most intelligent actions of birds are 
really instinctive, I should like to reproduce an account of a little incident 
I recently sent to the Afadra* Matt, 

“ Somo time ago, while walking near the golf links at Lahore, I noticed a rat- 
bird or Common Babbler {^Argya wudata), to give it its proper name, with a 
green caterpillar hanging from its beak. The succulent insect was, of course, 
intended for a young bird in a nest near by. Being in no burry I determined 
to find that nest. Under such circumstances, the easiest way is to sit down 
and wait for the parent bird to indicate the position of the nuisery. The bird 
with the caterpillar had seen mo, so, instead of fiyiug with it to the neat 
moved about from bush to bosh uttering his or her note of anger (1 do not 
pretend to be able to distinguish a cock from a hen rat-bird). In a few 
minutes the other parent appeared on the scone, also with something in its beak. 
Observing that all was not well, it too began * to beat about the bush/ or rather 
from one bush to another. Meanwhile both swore at the ungentlemanly 
intruder. Howevor I had no intention of moving on belore J found that nest. 
After a little tune the patience of the second bird l>eoam* exhausted : it flew 
to a small bush into which it disappeared, to reappear almost immediately 
with an empty beak. 1 thereupon advanced to that bush of wluoh the top was 
not throo feet above the gTonnd. In the bush I found the neatly constructed 
cup-shaped nest which contained five young rat-birds. I handlod these, taking 
one ugly naked fellow in my hand in full view of the parents who were 
scolding vehemently. I was careful to make certain that the mother and 
father oould see what J was doing, for I was anxious to find out how far thoir 
laudable attempts at the concealment of tho nest from mo were due to the 
exercise of intelligence, Having replaced the baby bird in the nest, I returned 
to the place where I had waited for the parents to direct mo to their nursery, 
and watched their future actions. If thoy had been acting intelligently, they 
would have reasoned thus ■* The great ogre has found our nest and seen our 
little ones. If he wants them wo are powerless to prevent him taking them. 
The game of keeping their whereabout# hidden from him is up. There is nothing 
left for us to do but to continue to feed our chicks in the ordinary way with* 
out further attempt at concealment. ’ If, however, they were acting blindly 
merely obeying the promptings of the instinct which teaches them not to feed 
their young ones in the presence of danger, they would be as unwilling now to 
yiait the nest as they were when they first caught sight of me* They pursued 
the letter course* thus demonstrating that this seemingly most intelligent behav- 
iour is prompted by instinct , n 

To return to the injury -feigning habit. 

Some birds feign injury when there are eggs in the neat, and by so doityg 
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direct attention to the fact that they have a nest. Mr. Edmund Selous in hi* 
Rtrd Watching states that he has observed the snipe, the Arctic Skua and the 
nightjar act thus when they have eggs. 

Similarly most people have heard the noiso which all bulbuls make when 
anyone approaches their nest ; they do this whether it contain eggs or young 
ones. Now. the making of such noise must tend to be harmful sineo it attracts 
attention to the nest which might otherwise pass unobserved. Wo know that 
at the nesting season birds are in a very curious mental state. Were they not, 
they would not sit for hours warming their eggs. 

No bird can possibly be acting intelligently when sitting on its first clutch of 
eggs ; it cannot know that they are going to yield young birds. Thus at the 
nostmg season birds are seized by a kind of mania. In such a state their mental 
balance is easily upset, hence they perform strange antics when a dangerous 
animal approaches the nest. Those antics are the outward .expression of 
the fact that they have Umporarily lost their mental bah nee. fu.<h actions 
tend to preserve the young birds by distracting attention from them, natural 
selection will favour (hose animals which display this characteristic in the most 
marked degree, but such actions could be harmful where there are eggs in the 
nest, and being harmful would tend to be wooded out by natural selection. 

other words natural selection would operate so as to proservo those indivi- 
duals in which the mental balance is more easily upset after incubation than 
during incubation. 

1 would recommend all who are interested m this subject to read pages 
59 to 96 of Bird Watching, 

Mr. Kslous is of opinion that such actions were originally instinctive, but 
he thinks that in certain instances, notably in the case of the wild duck, the 
actions of the mother bird are blended with intelligence. He suggests that 
natural selection has not only picked out those birds who best performed a 
mechanical action which, though it sprang merely from mental disturbance, was 
yet of a beneficial nature, but also those whose intelligence began after a 
time to enable them to see whereto such action tended and thus consciously to 
guide and improvo it. 

This view appears plausible, but 1 do not think it is correct. It appears to 
rno to be both unnecessary and unlikely. Moat of the actions of birds in 
the vicinity of the nost, including nest building, are instinctive,® and it docs 
not seem probable that, in the midst of all these automatic actions, an exceed- 
ingly intelligent act should be implanted. But the subject is a difficult one 
rend 1 have therefore no wish to attempt to lay down the law thereon. 

If auy member* of the Society have recorded observations which throw 
light on the subject, 1 trust they will let the Society have the benefit of them. 

D. DEWAR. 

LiOWestokt, EmLANP, 10 th September 1908. 

ihiki l have tudeavoured to demonstrate in an article which appeared in Tkt Albany 
Itfvnw for August lflOH. 




' 8*. xxyii — a wgSW C&LQflB TAJfUQOTT OF TOT WMptt OMBU- 

whlpsnake <js i&roPBis uYtmsmz4^ * • • 

Our Society hae,reoently acquired e very interesting speohjwnwf tj*e ftotamim 
■gyeeo Vluf-ntb (A-yqpWs mjrrfsrfswty) tom Major B. IMarf-Md u lj li i, «A 
looted jin Shwebo, Upper Burma. The speoimen is paoaliar in the eotouretton 
of the belly which is bright rosy tint between the -white latere! ventral line#. 
Otherwise the suafeo accords in colour, end lepidoeis with typical speeiwens. 
X propose to onB II variety rMpubr. The ventral* ere 101. Sutmp Kbit f 
Tell i to perfect. Coital* 2 beadsleugths from head IS, raid body 16, 2 heads- 
leogthe before vent 13. Thi* letter i* unusual, the row* usually coining to 11 
»t this situation, however I have had other specimen* of variety typiea from 
Burma numbering 18. In variety typiea the belly la a light emerald green, end 
in tbo variety X bare lately aBuded to as otooeeiwitoi', it ia aehy grey. 

F. WALL, Meaon, l.MJs, ejuss. 

PukUmum, 20th July 1208. 


Bo. XXTV r .~-FLYING SNAKES. 

The following extract from my diary may be of intereat in connection with 
Major Well’s intereating remarks re “ flying snakes” published in the leal 
Journal Vol. JtVHI, pp. *82-2*8, 

" Etawab, 7ti August 1908.— Visited the Fisher Forest Baser re rented by 
Messrs. Cooper, Allen A Co. of Caw spore. ..... I found a young 
Eohi* OHrinata, a foot long, curled op into a figure of eight, and resting on the 
finest twigs at the extreme end of a babul branch, 5 feet from the ground. X 
killed him and skinned hint. My orderly, who was 'with me, tails me tbo 
natives call it the Urmuoalla bwqp, which signifies * the dying snake.’ He says 
" it oau spring from tree to tree, end from a tree o» to its quarry.” The above 
mentioned orderly was an extremely intelligent man, and with quits an 
uoasnat ' ehatu) ’ for natural history. Unfortunately X was sot aware at the 
time that snakes teem credited with these springing powers, otherwise 1 would 
have tested them before fettling this partipular one, and wotttft bays questioned 
Mw man more rfoeely. Ae it wea, his indentation oame too' date fur jwaoticel 
dWmwatration.asd was then regarded by me as merely * iolkdoie” 1 1 

■ kBBNBEL BEGBXE, Major, 

1*02. 


icbmal fcuiAs ^r TOT snakeb &xM$ms * 
AOT THffimATm, , v 

the Ceu&mn fa4ton A fci(A«l(TA Vpagefitg) 

'jft fft AfcjjfchiM It Ims S W. 
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*• Occasional aberrant, specimens may be seeu with only 2 lorcals or even with 
4 or 5.” In a young specimen in tny possession there are Juki lorcals on the 
right aide and only one on the left. Is not this very extraordinary ? 

Again, in a speoimen of DipsadomarphuB irigonatus the shields on the right 
side are normal, whilst on the left side them is a small wedge-shaped shield 
between the 2nd and 3rd supralabial. It touches the squarish loreal and also 
the supraocular. Is it another loreal V 



Uombav, Uth August 1908. 


J. P. MULLAN. 


No. XX VI. — NOTES ON A GttAVII) FEMALE OF SIEBOLD’S 
WATEKSNAKE ( // YPS1R111NA SIEBOLDU), 

I have lately received from Mr. N. V. Heid a fino specimen of Sie- 
bold’s waterauake, interesting especially in that it is a gravid female, con- 
taining 5 foetus, and 7 nonfertile eggs. 

It was found beneath a stack of wood about 20 yards from a lake 
on tho 21st July this year at Champa ran, Bengal ( the extreme North- 
West District of Behar). The scalo rows in the mother are 20 two-heads 
lengths behind the head, 29 in nndbody and 22 two-heads lengths before 
the vent ; the ventrals and subcaudals 152x47. The lepidosis of the 
3 young extracted from the membrane, all of which are females, is as follows 
respectively : — No. l t scales 29 — 29 — 25, ventrals 148 *47; No. 2, scales 29 — 31 
— 25, ventrals 147-4-46; No. 8, scales 27 — S9-~ 21, ventrals 143+ V, tail de- 
formed. 

Tho length of ono foetus is 7J inches, and they all have the appearance 
of being ready to be bora. 

Members of the family Homolopsinfti are all reputed to be viviparous in 
habit, but the fact that oviparous and viviparous species are to be found in the 
same genus ( Tropidonolus , Lad mis , elc.) should deter on© from making 
too sweeping assertions with regard to the breeding habits of other gene- 
ra, and more especially of families. I am not aware of any previous re- 
cord showing that this species is viviparous^ 

* 

F, WALL, Major, uuu, cm . zj *. 


Dajukkunu, Wth August 1908. 


MISCELLANEOUS N0TB8. 


m 

No. XXVII, --K BAITS IN INDOBE, 

In September last a case of death from snake bite occurred in Indore, The 
snake was a Krait, corresponding closely, as will be seen, with the description 
of the Bungaru* cmruleu* in Boulenger, from whioh it differs principally in the 
possession of 17 rows of scales. Major Wall cites thin foature to differentiate 
the Bungaru* tindauu* from the Bungaru # cfBruhu* ; but of the sindanu* be says 
that the first three supralabials are equally broad, that the vontrals are 220 to 
237, that the colour of the snake is black with white cross-bars, and that the 
vertebral* are slightly longer than broad m the middle of the body. These 
four characteristics are all wanting in the snake in question . it is therefore not 
Bungaru* stndanut. If the possession of scales in 17 rows ib conclusive against 
H» being Bungaru* cmruleue , the only alternative left seems to be that it is 
Bungaru s watli. 

The full description of the snake (whioh we will call A) is as follows • 
Scales 17, vertebral scale broader than long. 

Ventrais 198, 

Snb -caudal h 44. 

Supralabials 7 (3rd and 4th entering eye). The socond the only slightly 
narrower than the first, very much narrower than the third. 

Prueocular l, 

PostoGulars 2. 

Pupil of the eye apparently round. 

Total length 3 feet. 

Colouring*— Deep electric blue. Lowor half of rostral and supralabials while. 

Marking.— & senes of white spots all the length of the vertebral* at irregular 
distances, but moro or less J inch apart. Two white spots in front of the eye 
on the proocular and 3rd supralabial. An arrangement of white spots tending 
upwards from the ventrais to the vertebral* giving fcho effect of a succession 
of small triangles, the base being on the junction of the scale with the ventral, 
and the apex about half way up to the vertebral. 

Is this snake to be classed as Bungaru* cmruhus or Bungaru* i twilit 

With a view to ascertaining how many species of Kraits we have in Indore, 1 
have re examined two specimens, which haVo been in bottles for some years, 
together with two specimens which have been brought to me within the last 
fortnight. 

Of the two specimens in bottles, tho first, B, corresponds closely with A, the 
snake described above. 

The second, 0, has l& scales, with the 2nd supralabial slightly narrower than 
t and 8. * 

Of the two, D and 15, killed within the last fortnight, if corresponds with 
A and B, though the marking is more in the nature of regular transverse bare 
than in A, 
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E is as follows : — 

Seales 17. Vertebral broader than long. 

Vcnfcrals 189. (There were probably more, but the snake hud been 
badly damaged in three places breaking the continuity.) 

Sub caudate 50, 

2nd supralabial slightly narrower than 1 and 3. 

Length 2 ft, 2 in. 

Colouring . — Mercurial black (the only one of the colour 1 have ever seen 
in Indore) with white bands, formed by white spots, crossing the body, but 
very sparse towards the head. The tail could hardly be said to bo mottled 
underneath towards the tip, as indicated by Major Wall, but the colour 
might be described as dirtier. 

In A, B, D, and E, a clearer distinction between the head and neck was 
discernible than in C. 

I take C, therefore, to be a distincl variety from the others, probably 
Bungarm ccmileun . 

A, B, and D are probably one variety, Quoxy what V E, having regard to 
its colour, differs from A, B, D, anrl corresponds closely with the description 
of Bungaru$ walli. 

Assuming that A is to be classed as Burujarua walli . of which Major Wall 
nays that nothing is known about the poison, it will be intereating 
perhaps, if I give the symptoms that followed the bite, up to the time of 
death. 

The victim, a man, was bitten while in bed There was a single puncture 
near the nail of the third finger. Ligatures were applied to the finger and 
arm within ten minutes ; an incision was made and permanganate applied 
and the finger was kept in a saturated solution of permanganate for over 
an hour. 

No ill effects of any kind manifested themselves for 2J hours, when 
vomiting began. Fifteen minutes after the commencement of vomiting, 
paralysis of threat and respiratory organs set in. Milk and brandy were given 
and swallowed, and stiychuine injected hypodermically. From this point till 
the end the man was unable to speak. The pulse kept very strong. Paralysis 
of the throat became more and more marked. After 4$ hours a state of coma 
supervened, the pulse weakeued, and death took place 4J hours from the 
time of the bite. 

Since writing the above, I have examined & sixth Bmgarua (F), just brought 
in. It is a fine snake, measuring 3 ft. 7*J in. Tail 5} in, Ventrals 198. Scales 
17. Sub-caudal* 48. 

Jt has all the general characteristics of A. 

GWourmg, —Hea^lack, shading off to blue. One white (or rather yellow) 
*pot on the pneocuiar. Lower half of rostral and supralabials yeBow, 
commencing at 11 inches behind the head, white transverse bands ivgular 
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as fnr an the end of tail, 47 in all, then' w the same tendency to triangular 
formation on junction of scales with ventrals, which was recorded in A. 

One more point remains to be noticed. Major Wall says in 
hi* book that the tail of the Munyarut is round. A cross 
section of this snake’s tail half way between the anal and the 
tip would present this outline. 

K. <J. CHOLMONHELEY, 

Jkdokk. CM.. 1th October 1908. 

No. XXVI 1 1. — SEXTTAl* ATTRACTION IN LEFtOOPTERA. 

Referring to the Revd. W. Howard Campbell’s note m the Journal (p. oil 
of this Volumo) ori the ,4 Sexual attraction in Lepidoptera” in which he re- 
cords the capture of a male specimen of a Psyohid moth, Clania cram^t, that 
had boen attracted to an umrapregnatod female shut up in a tin box and con- 
tained in his pocket, it may interest him a« well as other* to know that in 
order to capture the males of certain species of Lepidoptere by “scmblmg,” 
it is not always oven necessary tor tho presence of tbe female. 

t remember, some yeni* ago, when out collecting with a friend m tbe South 
of England (we wore then sembhng for the males of hatumta p«voma miru>r> 
The Emperor Moth, and had 11 lew tamales tied up in muslin bags) that he 
told mo of his experiences in “ semblmp" for the Oak Kggar Moth, Lagwcampa 
rft/tircu#. 

He had been out on two consecutive days with an ummpregnated female 
of the Oak Eggar Moth sowbhng for males, and had earned the insect in a 
box in his satchel to and from the Bold of hiB operations. Having captured 
a sufficient 0 um Inn* of males during the two days, the female insect was left 
at home w lieu he went out collecting again on tho following day. Ho took 
with him, howover, the box tliafc had contained the female Oak Eggai* Moth, 
and was very surprised to find that males were attracted to him. These he 
caught but liberated again, as they were useless to him as specimens being 
aome what worn. After some time it suddenly occurred to him that per- 
haps he had, after all, again brought out the female eggar moth, but on open 
mg the box it was not there. To test his belief that the empty box still 
contained the power of attracting mole moths, ho placed it on the ground 
and stood some little way from the spot, to watch. Two male moths that 
had been flying round and about him, presently flew away but returned again 
shortly afterward* to flutter round the box itself These two moth* were 
the only ones attracted which seems rather extraordinary, as there must have 
been others about, and for the reason that a fair number had been caught 
ott the two previous days. I can only suppose, that so long as the man kept 
moving about, there was just sufficient smell from the box left behind him to 
attraet any moths that he would be passing quite close to, A breeso blow- 
ing in a certain direction might have carried the scent from the box only a 
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short distance and those two moths were the only ones just in that locality 
that received the benefit of it. 

A few female moths are entirely apterous as in the case of the Psychidw, 
others have wings of such a rudimentary form, as to bo quite unfit for 
flight. In instances like this it is evident that, the soxes would experience 
some difficulty in discovering each other unless they were in possession 
of some peculiar means for that purpose. But as is usually tho case, when 
both sexes are wingod, an introduction to each other is so necessary a step 
that it cannot be left to the clmuoos of a casual encounter. The males, there 
fore, in certain species possess a wonderful aenteness in the sense of 
smell, or they have been endowed with some peculiar instinct (the nature of 
which is beyond our comprehension), by which they can discover the opposite 
sex at great distances. 

OH AS, B. ANTItAM, 
Rntomologist, Indian Toa Association. 

Kan NY Kooky, Silchak, 

15 ih May 1908, 

tin. XXIX. — A LARGE OIUCKET (CALLlMf NRLLUS OP AC US, 
WALKER) FROM KFIANDALLA, WESTERN GHATS. 

For many years I have constantly come across those large brown Crickets at 
Khandalla when turning over stones or examining holes in the ground in 
search of snakes and lizards, but 1 had no idea that they might bo of any 
scientific interest till our Secretary asked me for soipe information about 
them. Mr. T. R, D. Bell has recently obtained their identification at the Bri- 
tish Museum and tells us that they belong to the nub-family PhatgowurUUx. 



CallimvMllm vp&ow % Walker. 
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In Hay 1900 wc found mmy of our young tree* at Khandalla completely 
stripped of their bark ; we find HUHpocied hares, but that suspicion was ov i* 
denfcly unjust as even good-sisod trees had their bark eaten off to a height 
which no hare could have reached without a ladder. My suspicion then 
naturally fell upon the Crickets which had multiplied in our compound to 
quite an unprecedented extent and the question was soon settled. I kept, a 
few of thorn over night in a glass jar together with some green branches and 
found the branch oh next morning gnawed m exactly the same manner as our 
trees had boon. 

The habits of those pests ate of course nocturnal. During the day time 
they hide away not in the holes dug by themselves like other respectable 
Crickets but in all possible places which they find ready made. They also 
hide themselves uot singly or in pairs but in very large numbers closely packed 
together. 

They have apparently very few natural enemies to contend with. Two of 
them would make a very fair meal for a musk rat but musk-rats arc not very 
numerous at Khandalla and I know of no other animal which might be able 
and willing to keep down their numbers. 

F. DRKCKMANN, S. ,1. 

St. Xavifk** CmxFfir-:, Bomuav, Augurt 190fc. 

No. XXX. — CLASSIFICATION OF LEPIDOPTERA. 

With regard to Mr. Comber's query in the Journal as to the modem classifica- 
tion of Lepidoptera, the following remarks may be of value. 

The most notable wwk now’ appearing on Lepidoptera is Sir (4eorge 
Hampson’s Catalogue of Lepidoptera Pkal<ma f published by the British 
Museum, of which 6 volumes have boon issued. 

Hnmpson therein propounds a new classification of Lepidoptera, based 
largely on venation, in which be treats the order as a whole ; in his phylogenetic 
table, the 7 families of butterfiiow are shown to arise from the Enachmonido 
and to be connected through the Caatinadcr to the moths ; in his key to the 
families the butterflies are separated as having the “ Antennae clubbed or 
dilated, frenulmn absent” The butterflies are in this sense alone regarded 
as a distinct group and the line of separation between them and the moths is 
no sharp or clear one ; were the butterflies not day -flying, large and consp; 
ouous, it is doubtful if they would ever have boon separated at all, as there is 
no real ground for this separation on phylogenetic grounds. 

If we accept Hampsons views as being the most accurate presentation of the 
relationships of the groups of Lepidoptera, the old groups such as Bombyces, 
jKtoctues, etc., disappear and we have a large series of the highest Lepidoptera 
, represented by Syntomids, Arctiids, Nootuids, Hypsids, Sphipgids, Geometries, 
Bambyeids, Saturniids etc* at one end, the butterflies at the other end, and a 
number of families between (such as Castniids, Lasio-campids, Limacodid*, 
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CoHsids, Psvchids ; all thene rise out of Zygacnidn, to which avo linked a group 
comprising Fyralids, Tortricids, ftoaOds, Tineids, the last rising with Hcpialida 
out of Microptorygid«e. Ah a matter of working convenience, the butterflies, m 
represented by Nymphalidie, Saly rides, Eryoinid©, Pi end in, Lycienidffl . 
Papilionidie, and Hosperiidie remain as a group but linked on closely to moths 
by families little represented in India. 

Xlampson’s views are generally accepted in the main by English ami Amorican 
entomologists, and sinco we look to him for the Fauna of India volumes of moths 
wo may accept hw classification. For working purposes, it is useful to take 
four groups ; the butterflies as commonly accepted, the Microlepidoptera to 
include the families at the foot of the tabic (Zjgamidm. Pyralidw, Ptero- 
phoridtiQ, Sesiidro, Tortricidir, Tineidiu arc the most important) exclusive of 
Mioroptorygida; and Hepialida*, which we class separately, and leaving the 
bulk of moths as the group Hetcvouora. 

With regard to nomenclature, it is to be feared that the synonyms will 
grow and increase so long as the main object aimed at is “ priority ” ; it is so 
easy to find that some older author figured or described a spemes universally 
known now by some iator name and so difficult to get. any two men to agree to 
the details of these priority changes. The classic case is Hampson turning 
our old friend IJeliothig arjnujcra into Cfthriifon ob»oleta. and if Mr. Comber 
will attempt to correlate the namos of the Sphingidm in the Fauna of India 
Vol. i, with thoao iu Jordan and Rothschild's Revision, adopted by Hampson 
in this Journal Vol. XV and XVI, ho will find that he has no easy task and that 
purely on priority, the nomenclature is wholly changed and that to use modern 
literature and literature period to 1904 (in this case) one must know both. 

It is difficult for a working entomologist, with Ins whole time to give to 
entomology, to keop touch of changes vri nomenclature at all, and there can be 
but one result, to dose to all but specialists m nomenclature all the literature of 
entomol^tprior to say, J 900, simply because of these changes in nomenclature* 
An entoiriopjgist now, relying on the Fauna of India, could not make himself 
understood by a worker using Hampson catalogue of Lepiioptora PhiUtcnie, 
simply because they were using two systems of nomenclature, and when one 
considers" that in America and on the Continent still more systems are m use, 
one realises how impossible it is. 

Yot work must get done, and as the only solution, we must use the Fauna 
of India, corrected from Hampson as far as can be, and corrected entirely from 
the catalogue of Lepidoptora Pbalamai so far as it goes. 

In Butterflies, Bingham’s extremely practical and sane nomenclature in the 
Butterfly volumes will, we trust, be the standard for India for many year* 
to come. In Micro-lepidoptora we have yet to get a system from Mr. Meyriok* 
If I may advise 1 would say that all Indian workers should agree to do this, 
not taking heed of other writers especially if they are not dealing wi^ 
Indian forms. If one were to try to correlate 8wiaboe for instance, with 
Hampson, chaos and confusion alone could result. 
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It is to be hoped that -the eommonsense of entomologist* as a body will 
bo me day make itself felt and that the present incubus imposed by system-* 
stint* may be removed. 

The difficulties of identifying species are great and daily growing greater, 
but they are a trifle compared to the ever-increasing difficulty of choosing 
between and identifying synonyms in literature. 

An account of the revised classification will appear shortly and any one 
wishing fora printed list of the families in order, can receive it on application 
to tho Hon. Secy.. Bombay Nat. Hist. Society. 

Stpl. 1008. H. M. L. 


No. XXXI. — THE BOMBAY - SPINY LOBSTER” 

As Captain Powell’s valuable account of tho Bombay spiny lobster in a recent 
number of your Journal (Vol. XVIII, No, 2, p. 380) suffers from the fact that 
the specie* ho describes has not boon identified, the following notes may be 
of interest to your readers although they contain no new' information : — 

The Rev. T. R. K. Stebbingsays in his 41 History of the Crustacea ” ( London, 
1893), u Palin urn #, Fabrioius, 1797, is restricted by Spence Bate to those species 
which have a small central rosfcriform tooth or tubercle that overhangs but 
docs not cover or enclose the ocular segment, which ha\o short flagella to the 
first antennal, and in which the segment that carries those antennal is ante 
riorly produced and laterally compressed in front. Such species appear to be 
confined to the northern hemisphere ” (p. 19b). 44 Panulirns, White, 1847, con- 
tains the numerous Eastern and one or two Western species, in which there is 
no central roBtriform tooth, which have the ocnla** segment exposed and mem* 
branous, the flagella of the first antennal long and slender, and their mgmont 
produoed considerably in advance of the frontal margin, that being generally 
armed with strong teeth” (p. 197). Tho most abundant species of Panulirus in 
Indian seas is P. Fabrieius, which is probably that with which Captain 

Powell deals; hut other** oocur, notably the deep-sea form P. angufatu*, Spence 
Bate, which is not uncommon at depths of from 143 to 710 fathoms in the 
Arabian Sea, The Palinurideu is one of the families of Decapod Crustacea 
which have not yet been properly investigated so far as the setts of India are 
concerned ; and probably there are specie* in our fauna as yet nndesenbed; but 
it is hoped that Colonel Aloock may deal with them in a future volume of bis 
44 Catalogue of the Indian Decapod Crustacea,” in the first part of which 
(Brachyura, 1901 ) an account of the anatomy of a typical Indian form (namely 
Nepkrops aiufamanica) will be found. 

N. ANNANDALK, Superintendent, 

Calcutta. 1!M/i August 1908. Indian Museum (Natural History Section). 
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No. XXXII. —SOME NOTES ON THE LOW LEVEL LATERITE 
OF PORTrOHESE INDIA. 

This lock is ho well known as to require no detailed description. 

In its normal form, it has boon described as a purous argillaceous rock, much 
impregnated with iron peroxido irregularly distributed throughout the mass. 

Its lateral distribution is fully treated in the Manual of Geology of India. 

The origin of the rock appears to be still unknown and it remains a debat- 
able point, whether lateriio is detrital or merely the result of the decomposition 
“ in situ ” of the underlying roek. 

The main argument in favor of the latter view is that the two rocks art' 
seen to pass into each other. 

Ail high level laterite, or those deposits of the rock found at a high elevation 
on tho plateau of the Deccan and elsewhere, is supposed to have originated 
from the change of its underlying rock, generally a trap, while tho Low level 
type of the Konkan and East Coasts is generally granted to be of detrital origin. 

While tin- writer was in Portuguese India, on a short geological tour, he had of 
necessity to traverse a considerable area of what is known as the low level 
laterite and his observations on its relation to the rocks immediately utidor- 
Jying, in many places, from Chapora southwards along the coast to Oabo de 
Kama and eastwards towards Sanvordem, may be of interest. 

Near Chapora, along tlie sea coast, the latorite forming the main escarpment, 
was soon to lie uueonfornmbly on the tilted up and eroded edges of highly 
indurated shales and sandstones, associated with sills and dykes of basalt. 

It extended inland, covering some fairly high hills in the neighbourhood of 
Assaugao. 

There appeared to be no passage from the latorite downward into the 
underlying rocks. 

East south-east from Marmagao, in the neighbourhood of Ohandor, some 
hills, composed mainly of quartzites, rise out of the latorite covered plain, 
which is bore slightly higher than the coast escarpment. 

No trace of tho laterite was found on the hills, which are well above tho 
level of tho laterite deposit, nor was there any sign of passage from one 
rock into tho other observed at their point of contact. 

Between Assolnam and Cabo do Rama on the Coast and in several places 
in the interior, where tho latorite is found overlying the traps, the passage of 
the lower rock upward into the laterite is well seen. No sharply defined lino 
at point of junction between the laterite and trap was noticed, the former 
rock having the appearance of having been formed by the change of the 
underlying trap. 

The occurrence of several pieces of fossil wood, impregnated with the iron 
peroxide, in blocks of laterite cut in the neighbourhood, point, however, to the 
detrital origin of the rock in spite of the appearance of its having been formed 
‘ in situ. M 
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Tho result of other olwemtions seemed to confirm the fact, that whon seen 
in association with shale, sandstone and quartzites, the latarite shows a discor- 
dance at the point of junction of the two rocks, while in thoso areas wBore it 
has boon observed overlying trap and even homblende^chists, there is an ap 
parent passage from one rook into the other. 

II. J. DAVIES, 

Yfnangyamio, XT. B., JOfA June 1908. 

No. XXXI II. — THE INDIAN DODM (UYPUAESE) PALM, 

In a paper entitled “ l.»o palme < I)um’ od Hyphaene 0 pin spceialmontc quelle 
deli* A Africa itaUana”(L f d 9 rico^ura Colonials, ii, Florence, 3 DOH, pp. 137—183) 
Prof, Beccari has rovic wed tho genus Hyphaene in chief part, and described 
tho lnduiu plant as a now species under tho name of Hyphaene mdtca . His 
specimens wore obtained by Professor 0. A. Gawinio from the classic locality 
of I)iu in Kathiawar, whore tho palm has long been known to grow : but it 
formerly always passed in books as identical with tho Egyptian II. thhuica . 

H. thehaica ” says Prof. Boccari, is a name much abusod. which must 
henceforward be used only ior tho true dam palm ol Egypt. He noxt proceeds 
to Miminomte and describe eleven other Ryphaeucs of Egypt and the country 
between tho Nile and the Red Sea. Those are ivb follows * Ii. coriacea, 
Gaertn., and H. orinita, Gaertn., are ill-known species, probably Egyptian, but 
of imsatjsfaotonl) recorded origin. II. dunkaUemtx> Beec., is the dum palm 
of tho African shore of tho Red Sea, ex I ending southwards U> Obock. 
H. nodularia , Becc., is the tree of Barca, tho fruil of whith is largely sold in 
Eritrea for button making. Beccari gives an excellent photogravure of it, 
H. bmadirenw, Becc., comos from a place called Billie at some small distance 
from iho Juba river in Eritrea* H. manyoidfs, Booc., apparently belongs to the 
Somali Coast opposite Aden. If. pyrifera, Bccc., H . oblonga , Becc., and H. *pfo r- 
rulifera, Beoc., come from the same region as II. henadirmU. II . jdmroftoda, 
Becc*, ocoure on the tfomali Coast at Makasi. U. purvula ) Booc„ comes from the 
boundary where Italian Somaliland and British East Africa touch. These are the 
twelve species from Egypt and iho lied Sea-Coasts— the disonssiou of which 
makes the bulk of the paper . as a supplement to it wo find inscribed the 
thirteenth, H. Indtca. 

All the species diller from each other, notably in Iho shape of the fruit. 

Professor Boccari is in possession of imperfect material of the Hyphaena 
which grows at Jatfba in the north of Ceylon. It dtifers notably ho says from 
that of Diu, but because he had no fruits he is forced to leave it at present 
undetermined. 

Professor Becoan, m a letter to the writer, asks if specimens of Hyphaene 
cannot be found along the Persian and Arabian Coasts, and if so, if some kind 
friend wbuld obtain for him leaves, flowers and particularly fruits* If some 
reader canid do this the results would certainly be of intorest. 
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Hyphacno tbebaiea Mart . Hyphaone indies liter. 

Hyphaene palms are economic. f l he leaves of younger planls are eateiu by 
camels. The old leaves arc put to many minor uses. The trunk is used for 
making water conduits, and it is possible that it might contain a little sago 
in just the same measuro as the common Indian fan palm, enough to make 
it a famine food* At Danakil toddy is drawn from tho young flower spikes 
of one species. The outer part, of the fruit is generally sweetish and edible 
«n that Baillou picked tip tho name of u palmier pain ri’epicc ” for It. the- 
(mica. Tho outer part of the fruit of B . dan kalimm smells like molasses, 
but tho chief use of tho palm is for tho manufacture of buttons from the 
hard inner fruit- wall, 

I. HENRY RUBKILL. 

C 1 \ uttta, September 1 90#. 


No. XXXIV.— SCIENTIFIC NOMENCLATURE, A FLEA 
FOR UNIFORMITY. 

I notice in the April issue of the Society’s Journal (Vol. XVIIT, No. 2, fmg© 
r*u5) that Major Wallin tho course of some of his fascirmting notes has 
o tension to refer to “ Ly go noma indita ” (sic). 
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Now it would be an impertinence on my part to venture to criticize any of 
Major Wall's notes, nor should I fio venture, did I not suspect that he, decoyed 
by the siren sound of the final—" a ” and preoccupied by other details of 
greater importance, had overlooked for the moment the derivation of the 
gonorio name. 

The name, 1 fancy, is compounded of two Greek words "lygodes” 
(or some cognate word) meaning " flexible ” and '* soma ” “ a body/’ the latter 
term being neuter. In accordance with this Mr. Bonlenger writes u Li/yonoma 
indicum ” in his “Fauna of IJ. 1., tUpUlia 

Tho undesirability of attempting to reconstruct scientific mongrel forms 
which have become established by usage is admitted : but I hope that Major 
Wall will pardon my bringing to his notice this minor point, which I advance 
a « an appeal for uniformity among the members of one Society, particularly 
when that uniformity is possible and scientific. 

F. K. W. VENNING. 

Haiu, Oim HIM#. )$t August 1908. 


No. KXXV.-HHOOTING NOTES FROM THE GARHWAL 
HIMALAYAS. 

Boiug unable to obtain leave earlier in the season of 1908, 1 left Bhim Tal 
via AlmoraU for the Garhwal Highlands somewhat late, vk., May 26 th, for a 
shot at a Tahr. I was howover, owing to the late rains, able to get up to u 
height of IB, 000 foot and attain my object and got back to Bhim Tal before the 
rains broke towards the end of Juue, 

Some heavy showers and one stormy night of wind and rain were experienced 
on the top of the Gwaldom Tea Estate, but this caused us very little inconve. 
nieuce. 

At Gwaldom, Mr, Nash, the owner of a group of tea estates, kindly allowed us 
to pitch our tent* on a fine bit of turf just above the tea and on the edge of the 
jungle, a secluded spot and surrounded by pines, commanding a magnificent 
view of Trasul, 23,406 feet above sea level. The next day, while having tea in 
the verandah of this gentleman's hospitable bungalow, 1 caught sight of an 
ice-axe leaning against the coping, and was told it belonged to Doctor LongstafL 
We Wore afterwards shown many photographs taken by that intrepid climber of 
the snow ranges of Europe and the Himalayas. It may be remembered that 
he reached the top of Trisol with three companions, two being Swiss guides 
and the turd the Subedar-Major of the 5th Gurkhas. 

It was the last named who, when asked what he had seen from the top. 
replied : “ Almora, Bombay, the Kala Pani and England ” ; asked how he knew 
H was England, he replied * have I not been there ?’* As indeed he had, with 
Major Brtoce in the Coronation year. 
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L\ing in the verandah I also saw uud measured a fine pair of 9ambur horn* 
that had just been brought in by a Garkwali villager who had found the dead 
body of the animal caught by the horns in the fork formed by two young 
•* cheer ” trees , Ptnus longifolia : the right horn 3 found to be S4 inches and 
tho loft 3f>J, both having good brow and tree tines. 

It was at this delightful camping ground on our return journey that l was 
awakened by the shikari in a very oxoited manner bearing the news that a 
couplo of wild-dogs wore al tacking a boar near the spring which supplied our 
camp with water, situated about 800 yards abovo our tents. Thrusting 
my feet into a pair of boots 1 ran out as I was in pyjamas, but was 
too lato to got a shot, though I hoard the poor boast screaming as I ran up 
the kill, and sn did my wife, who dul not however Ioavo the tent. Tho wild 
dogs had been frightened of! their quarry by tho coolies who ran up on heat' 
mg the noise of tho scuffle. When 1 reached tho spring the boar had managed 
to make off, floundering down the hill, while tho two wild-dogs had gone along 
a spur of the lull. L followed thorn for some distanco but could not get a 
sight of the brutes. 

Mr. Nash told me that the jungles round there had been much haiasaed 
recon fcly b? these scourges and that the previous night a tigress had killed 
tho stock bull down m a village near the Pmdari river in a very bold manner, 
smashing open tho door of the cow shed, shewing, I think, that she was 
vory hungry but unable to find game for herself in tho Owaldom jungles, 
the wild dogs having driven it all away. 

The tigress was a well known frequouter ot the Gwaldom jungles* but never 
before had been known to take toll from the villagers, having confined herself 
to game killing only. 

I found herds of goats and sheep rigfyi up to 11,000 foot guarded by very 
fierce half-bred Tibetan dogs, consequently the Tahr had gone further np to 
tho highest ground below snow level. At 1 .'1,000 feet there waa a fine grass 
growing that reminded me of tho Sussex Downs and many wild flowers, tho 
beautiful little bluo iris being the most conspicuous. The Tahr ground was 
distinctly unpleasant and late in the afternoon, when the wind got up, one felt 
that one might easily be blown off the knife-edges at any moment. The Garbwal 
coolies all crouched whon passing these places. On the side of the Dungs. 
Baidal at 13, .000 feet, 1 got a magnificent view of Trisul and the snowy ranges 
and could soo the ripples on the snow crest of that trident like peak. 

Major-General Maointyre in his delightful book, Hindoo Koh, M says this is 
so called by tho natives from its irregular summit being supposed to resemble a 
Tiisool or trident, which is by Hindoos regardod as symbolical of their divine 
triad, Brahma the creator, Vishnu the preserver, and Siva the destroy**. 

1 had to watch a couple of hours before I could get a shot At the Tahr, as 
the buck was on a ledge whore I could not got down to him, though a couple 
of Tk&mi with their kids were playing about within 200 yards Of ino, I 
judged the age of the kids to be about a month, so that as this was on the 3*d 
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of Juno it would make their birth about the beginning of May. The little things 
skipped about on a narrow shelf, over-hanging a precipice of a thousand feet, 
dislodging an they did mo small stones that went hurling do* u into the canon 
reverberating like pistol shots. It took four Garhwal coolies a long time to 
recover the carcase of the Tahr, for the animal when shot went sliding down a 
moraine, and was only pulled up in the nick of time by a rock on the brink 
from going over a sheer drop of 2,000 feet. 

While l cut off the head of the Tahr, the Garhwalies took out the liver and 
entrails and proceeded there and then to cook them, one roan producing a 
pan from his voluminous blanket, while another ran foi snow, a third going 
down to an old shepherd's hut, which we had passed on the way up, for sticks. 
1 found the Tahr covered with ticks, but in good condition, though the flesh 
smelt so highly of old goat that 1 did not fancy the delicacy myself. 

The callous patch on tho breast was fttrongly marked and I should faucy 
that on the Dunga Bukail the Tahr seldom find space enough to lie down m 
the ordinary manner or able to stretch thoir legs oat in a recumbent position. 

While waiting for the coolies to bring up the dead Tahr 1 should have dozed 
off had I dared, tho fact being that there was no level ground and no resting 
place broador than a foot, and the thought of rolling off into eternity should 
one roovo whilst sleeping, kept my ©yes open. 

The Oarhwalics arc fearless cragsmen, but terribly in awe of the Black Bear 
(Orsun tibttann*). On one occasion the shikari took roe to a bluff above a 
clearing in which we had spied a bear feeding and wanted mo to shoot, 
although it was quit© 700 yards distant. Our real course should have boon down 
the ridge which would have brought me right on to the top of tlio boar, but 1 
think the shikari wa« a bit nervous and win quito contented to remain at a 
long range. Wo could not descend tho bluff and had to retrace our stops, and 
so lost tho chance of a shot at tho beast. His stones too of their fierceness 
were many, and tins dread of them 1 found general all through Garhwal and 
Kumaou. 

While on my *ay down from Garhwal cm tho return journey. I rod a 
ooolie striding along with a load on hi« back and wearing a remarkable plate 
on his face ; grossing from his action however that he was not suffering from 
leprosy, I stopped him and asked him the meaning of it. He informed mo 
that some years ago a bear rushed out on him while he was cutting grass and 
had torn his face open and destroyed the nose, at tho same time biting and 
breaking his arm. Tho headman of the village had Irontod up his arm which 
had healed up and except that it was a bit crooked, was otherwise normal, tho 
village blacksmith making the plate he was wearing on his face. This plate was 
of copper with a triangular piece of metal (seemingly tin) riveted on with four 
copper rivet* to the plate, forming a nose. The plate waa kept in its place 
by a couple of brass wires that went round tho back of the ears similar 
to spectacles. The teeth in his upper jaw appeared just below the copper plate 
giving the poor fellow a somewhat forbidding appearance. 
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firms tibfitanua no dttubl docs much damage to the villager jrhen ho thus 
comoa aaross them, but I do not think he in the vicious brute they make him 
out to be, but in hw blundering way is more anxious to get away than fight, 
and it is moro in self-defence that he attacks them than from m alia prepense. 

While on a short visit to the romantic little lake Malwar Tal near Bhim Tal. 
during which time the rains broke, we had a constant cannonade of falling 
rooks and this soems to be such a familiar aspect of affairs to the Oooral that 
they would not budge from thoir resting places during the heat of the day by 
stones thrown down from above, and it required a rifle shot to disturb them. 

On a ridge about 1,000 feet above the liako, I watched for some time a 
fine male Pine Martin (Mustelaflartgula) feeding on the half ripe %k of the 
“ Peopul ” (Ficuh telifliofia). Re made off as soon as he saw me and 1 spared his 
life, as I was on the edgo of the Goornl grouud, and it wan early morning 
when these animals are generally moving about. 

It. H, HEATH, a.m.ixm;. 

Fatkgakh, IT. P m July 1908. 
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PROCEEDINGS 

OF THE MEETING HELD ON 2 nd JUL* m&- 
A meatmg of the member* of the Bomb*? Natural History Society took 
place at the SooiotyV Room# on 2z?d July 1908, the Revd. F- Dreckraann, 
8. J., presiding* 

NEW MEMBERS. 

The election of the following 26 gew members since the ]*** meeting was 
duly announced » — 

Dr. Gj'>rg> Willum Hurdle (Big Coo jee?erum, 8. India), Majoi A. W. 
Hewctson ILF. A. (Jhamu)i Mr. It. D. Murray (Kasauli); Mr. F. C* 
Beynou ( Kehauk) , Mr. £. C. Kent (Kalaaa, P. 0. Kadur, M3 sore) , Ml. C. W. 
E. Montgomerie (Mandla, C. F.) , Mr. Alexander J. Gibson, I. F, S. (Debra 
Dun U. F.) ; Mr. C. E. C. Gox ; I. F. S. (Hoahnugabad 0. P.) , Capt. F. E. 
Thornton (Bareilly), Lieut.-Ool. H. R. D. Thrmg (Jubbulpore, C. P.); 
H. H, the Maharaja Lokendra Govmd Singh Bahadur of Datia (Ostia) ; 

H. H, the Maharaja Mahendra Yadwndra Singh Bahadur of Fauna (Panntt) ; 
Kumar Harpai Sing Bahadui of Ahpura (Alipuia) ; Mr, W E. Jardiue, 
LCJS, (Nowgong), Mr. W. Powell (Bombay). Mi. 1 E. Obumstou, IJM. 
(Naim Tal); Mr. H, 0 Mil ward, l.F.S. i^Naim Tal) Mr W. L. Henderson 
(Nyaunghly. U. Burma); Mi. VV, JL Pm (Koiaput) Mr. W. D Wright, 

I. MB. (Baksa Duar, E Bengal); Mi. £t. C. Wickham (Maymyo, Burma); 
M«. H H. Mshh> (Maymyo Bunha) , Mr. E. L. Sim (Bombaj) Mi M. H. 
Sowerhy (Bombay) and Mr. J. P. Rons (Bombay). 

CONTRIBUTIONS TO TH^ MUSEUM. 

The Honorary Seoretar} 4 , Mr. W. S. Millard, acknowledged the leoeipt of 
the following contributions sinoo the last meeting 


Contribution. 


Locality Contributor. 


1 Tiger's skin and skull (Wit tig rif) ... HosbangaWl, C.P . Major tables, 

R A. M. C. 

I Cat's skull {VtflttoMHrtu*) ... ... Quetta... •• K Comber. 

1 Skin of Grey Flying Squirrel (Pferowy# Bohhangsbad, CP*. C. tfi. 0. Cox. 
cra/y 

Bird skins ,. f Sbwebo. Burma * Major H.* Do1m6» 

Badcll ffe. 

lftasteru Chiasm Frauoolin (Frutirtdww* ****** Do, 

6ki*Qnfi*y 

Bengal tted'Wbiskered Bulbul (tfitoewupse Ik> 

emsWa). 

Common house 8partoW(Pawr dotuttla**') ...... Do. 

Whito-hrwed Fan tail Flycatcher (Jihi* ...... Do. 

pfcfara alfrt/rowfc*?*). 

Dfang^balBeil Chloropsls {Chi 0 r 0 p s < • ...... Do 

P*gu Hoa*e bparrow (P****r jUnttHu) ... ...... Do. 

Tfefc Sorrow (Fa#**r motta***) •«* ... J 1>0. 

Common torn lO&rttUM ttjUia) Do 

Bulbul (fiotol*** «uni/'ni/i^ ... I ... j Da 

* " " Myna (GratnUpioa ... ) ****** Do. 
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Conuibution. j Locality. Contributor. 


Black-creutoil Yellow Bulbul {Otorompm Major H. Delm/‘* 

Jlavirentr f). Kaddiflo. 

Burmeto Ked-tontod Bulbul (Molpaitt* ...... Do 


burvuinicu*). 

Whito*throat«d Babbler (A >gy a g«2arU) ... s ...... Do. 

Blue tft.led Bee-cates* (Mervj/$ pbllippinHs), ...... Do 

Blaaford't Bulbul (Dyononotiu bUnJordt). ...... Do 

Thick-blUed Green Pjgeoa ( Treron. nopa- ...... Do 

UmisX 

Black-neokcd Myna CGraeuhpioa nigricoUu) Do. 

Spotted Owlet C Athene brama) Do. 

Black-Korgetod Laughing Thrush (Garrulax ...... Do 

peotorolmy 

Bei-headed Trogon (J larpactet orythroce- Do 

pAoiiM). 

Lerge*barred Jungle Owlet C Glauoidium ...... Do. 

cnemloidtty 

Burmese Shrike (Lamut colic rwtdtM) ... Do 

Ghwtnut*beaded Befeater (Mehttvphagut ...... Do 

swinhMl) 


Eastern Purple Horon ( Ardea manilhi iri#) 
Barn Owl (Strim Jlavtmua) ... ... ... 

Common Magpie (Picm ruvica) ... 

2 Eggs neet and ekiu of Yellow-throated 
Bulbul (Pyononot** trantholamu*') 

2 Shine of Himalayan Brown Wood Owl 
(Syr* fata ruvoarentoy 
2 Egue of Monal Pheasant {Lophophoru$ 
refulaontX 

1 Bulbul (Ccrasophalia thorn pu^nt) ... 

2 Indian Hobbies (Falco servus) 

1 Snake CTpphlop* hrahminut) 

1 Hnake (I’iammcphit lotgi/ron*^ 

2 Liiard in v (Vara bong al emit) 
l Sna \za (Zamenit dladema) 

I Snake (Zamente ventrlmtu' flatus') 

3 Snakes C Gallophi* mMohUanli, Dim- \ 

don toptentrionalti, Diptndornorphm j 
cynotui). 

3 Snakes (Lyoodon adieu*, Typhlop * 

aoctuo) 

1 Spider and several Scorpions 

13 Snakes | 

l Snake QZamt *i$ vetitnirtaeuiatw) 

k ooSeotion of Fossils^ 

1 Tortoise Gallic) ••• •*. 


1 lordly hond»i 
Kashmir 


Do. 

Do. 

Do. 

P. Kotcoe Alien 
C H. Donald. 

* C. Mitchell. 

A. K Macdonald. 


A. M. DeCru*. 

V. Glcadow. 
k. Wood, J. C. B. 
Lt. 1 bomas. 

Lt. F. Miller. 

Major F. Wall, 
I. M. 8. 


Hudson, l. C. 6. 
Lt. A. T. Wilson. 

E. A. Mess. 

F. Gleadow, !. F. $. 
E. Comber. 

Baluchistan Nat* 
Hist. Boo, 


Minor Contributions from Mr. Phillmore, B. E,, and Capt. 0* B. KeHy. 


EXHIBITS. 

Tho Reverend £• Blatter, S. 3. 9 exhibited a number of plants which he had 
prepared for tho Society's Herbarium and which Capt. B. 6, Gillespie, B. % 7 
had collected in the Gh&xnba State. Mr. John Wallace exhibited a thin section 
of the trunk of the interesting waier-nfcoring climber — (Myoopt$riojMlku*d#* 
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PAPERS READ . 

The following paper* and note* were read 
1. The Flora of Catch, by Retd. E. Blatter, ft. J. 

% Farther notes on the butterflies of the Konkan, by G. W. V. de Rh£ 
Philips. 

3. Crows and their sleeping places, by Rovd. T. Romford. 

4. Flying Snakes, by Major A. Begbie. 

5. Some notes on the low levol Laterite in Portuguese India, by H. J 

Davies, 

The meeting terminated with a vote of thanks to the various authors 
of the papers. 

PROCEEDINGS 

OF THE MEETING HELD ON 24th SEPTEMBER 1908. 

A meeting of the members of the Bombay Natural History Society took place 
at the Society’s Rooms on Thm*da\ , the 24th September 1908, the Hon'ble 
Mr. Justice Maoleod presiding. 

Tho election of the following 4! now members since the last meeting was 
duly announced:-* 

Mr. Gordon Hundley (Rangoon); Mr. M. C. Coote (Dilkhusha, U. P.) ; 
The Mess President, 117th Maharaitaa (Kamptee, C. P. ); Mr. F. E. W. 
Venning (Haka, Chin Hills, Burma); Mr. E. O r Nash (Rangoon) ; Mr. H. S, 
Lane (Dbarwar) ; Mr. J. P. Malian (Bombay) ; Mr. W. Tudor Owen, 1.0.8. 
(PftUtana); Capt. 0. D, Duxbury (Mhow, 0. L); Mr. R. Rees ( Chaudkhira, 
P. 0. Sylhet); Mi*. W. M. Logan Homo (Nasirabad) ; Mr. David Mercer 
(Bombay)*, H. H. Maharaja Swai Sawant Sing Bahadur (Bijawar) ; Mr. 
E. Little (Pooua) ; Mr. F. G. Gillies (Secundotabad, Deccan); Mr. H. 
G. Chippindall, R. E. (Lahore) , Mr. D. K. S. Bourke, IJF.S. (Satara) j 
Mr. A. P. Wilson (Muhamareh, Persian Gulf ); Mr. Dharamdas Tribbuvandas 
Varjivandaa (Bombay); The Mesa Secretary, 2‘ th Cavalry, F. F. (Lahore); Mr. 
R. H Stallard, R. B. (Barraokpore); Mr. R. M. Adams (Murrea, Punjab); 
Mr. E. H Nicholson (Trimulgherry, Deccan); Mr. A. J. Currie (Lahore) ; Mr. 
J. E, Needham (Bombay); Mr. E« J. Rowlandson (Vellore, N. Arcot); Mr. 8. G. 
Pears, I. C. S. (Tochi, Miranshah, N. Wasimtan) ; Mr. W. M. F. Peadlebory 
(Secunderabad, Deccan); Capt. E. Bissel, L M. S, (Sehore, C. P«); Mr. 0. 
D. Gregson (Bangalore) ; Capt, H. D. Peile, I. S. (Fatelgerh, TJ, P.). 
lb. R. 0. Logan (Dttkhusha, U. P.) ; The Mess President, 122nd Infantry, 
(Ahmedabad) ; Oapfc. W. K. Evans (Trimolgherry, Deccan) ; Capt. L. E. L. 
Borne (FatatOj Chin Hills, Burma) ; Mr. Victor Einlooh (Klang, Federated 
Malay States) ; Mr. P. J. Rust, 1. 0* S. (Rupa, Umbalia District) ; H. H. the 
Maharaja of Patiala (Patiala, Punjab) ; the Conservator of Forests, Mandla 
Division, (L P. (Jubulpore, C. P.); (Apt. J. V. Ramlden (Poona) ; and 
Dr, B. K. Goldsmith (Bombay). 
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The Honorary Secretary. Mr. W. S. Millard, acknowledged the following 
contribution* to the Museum 'aino© the lost mooting : — 


Contribution, 


Locality, 


Contributor. 


1 Caracal ( Telit caracal ) Skin ^Jalaun Uiat- 

1 Panther {Pits pa>tmt) Skin . Aden Hinteri 

♦2 Panther {1W* nar&uf) Cubs Cali ve) ... Bhuaaval 
•1 Sloth hear ^Mt lur.iu* vrtinvi) (alive)... Co. 

i Indian Palm Civot {Paradoxuru* nig<rj , Castle Rock 


Jalaun Uiat~ 0. P L H Clarke, I.C. 8. 
Aden Hinterlaud S. Meek. 

Bhusaval 1>. Bell, 1, C. 8, 

Co. ... Co. 

Castle Uock .. . W. F, ihrelfall. 


A number of mammal skins including 
1 Civet (Viverra tangalanga) ... 

1 Mungoose ( [Mangnt braohyuru * ) 

White Gyranura ( Gymnvra alba ) ... 

Large Bornean Squirrel 0 Somrut ephip- 
piutn). 

Scixrut rittatun, Scivru* brocket ... 

Seiurut prevoxti 

1 Rat {Mvt naglecfKtj ... ... 

1 Mouse Deer C Tragulu* hotti) 

A small collection of bird skins and eggs 
including skins of the 

Indian Grey 8hrike (Laniut lahtora ) ... 

Indian Redstart {RuticiUa rnfirtntris') ... 
Coppersmith {Xcmthdonna herwatocrphala j 
Himalayan Whistling Thrush {Myiopho- 
neut tt mminckf) 

Himalayan Streaked Thrush 'Trorhalojb 
teruin Tinea**™), 

Brown Hill Warbler {Suya ornOgera) 

Indian Bush Olmt {Prat tneof a maura) 
Whitt-Cheeked Bulbul (Molpaite* leuco - 
genyt). 

2 Sandmartius {Cot Hr riparia ) Ml I 

l Indian Redstart {Ruticilla rnfiventritty ♦. 

1 Red*neoked Mountain- Finch {Monti friv- 
gilla tufiooltte). 

1 Himalayan Rough-legged Buzzard (dr- 
ohibuUt) hdiniptiUpue* 

1 Pheasant-tail od Jacan a (Hydrophaxianut 
vhirurgut) 

2 Golden Eagles (Aqnila chrytatvt) 

1 Imperial Eagle (A quila h el taca) ... 

4 Indian Tawny Eaglos (Aguila vindhiana)* 

1 Bonellis Eagle (literatus faeciatvt) 

1 Long legged Howard ( ffuteo feroa) 

1 Created Honey Buazard {Per nit cridatut) 

1 8horts<boed Eagle {Circaetu* gallon) ... 

I Shikrfc (Alter badiut) 

1 Pale Harrier (Cireut maorurui) 

1 Montagues Harrier ( Cire u* c ins r news'),.. 

I Peregrine Falcon (False peregrin**') 

1 Black-winged Kite (F.lanvt coer*Uut) .. 

2 Silver Pheasant* ( Gcuneeut andersoni ) *. . 

1 Qrey-bcllied Horned Pheasant (7 rago- 


British North Bor- 


! From the Titut- 
V tecs of the Bri- 
tish Museum. 


, Lt. H. M. Whittel. 
, Lt. Lrgan Home. 
I)a. 

Do. 


Gyantse, Tibet 
Co. 

Do. 


. U. F. M« Bailey. 
Do. 

Do. 


pan blyfhi). 

1 Hodgson* Pipit (4 rfkut rotatwu*) 

1 Hume's Willow Warbler {PhyUgggnpue 


Thikumgarh, Bun* 
delkhanL 
Kashmir 
Punjab 
Do* ... 

Do* . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. ... 

Do. 

Taungwin. Burma... 
Chin Hills, U 
Burma* 

Murree 

Do. 


Haja Bftbsd hur 
tiafceh ol Orchba. 

1 


*0. H. Donald. 


C. H. Hopwood. 
Major H. A. F. Mag* 
rath. 

Do, 

Do. 


* These animate were forwarded to the Victoria Gardens, Bombay. 
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Contribution. 


Locality. 


Contributor. 


I Neat of Pale Bush-Warbler fllororni* 


pallid**). 

I Kashmir Wren {Awrthvra noglecU i) ... : Kashmir 

i Sooty (Uev»iekcUdo>i sibtr>oa ). . Do. .. 

I Little Korktivil {Mierooehla *oouleri) ... ! Do. 

1 Slaty-bluo Flycatcher [0$ or ah' leucome* j Do .. 

la,n | 

l Himalayan Streaked Laughing Thrush ! Do. 
{Trochnlopti rum hneatnw). ' 

1 Short Idiiod Mini vet {Pencrocotu* brevi- Do 

rc*trt»). 

2 dutches of Brotwe-winged lacana (Meto* Thatia 

pidiUi indie ux) eggs. 

Nest and Kg«s of Small white-throatcd Bellary 
Babbler (Huinetia olhnjvlxru), 

A number of Brnkes and Lizards ... ... Persian Gulf 

A number of Lizards of 8 species— 

longalm$i* % lAolepKU bolliana Shwebo, IT. Burma 
and Calote* myttace v*. 

Snakes of the following species $— j 


Major H. A. F. 
Magrath. 


VCoi. A. K. Ward. 


Thatia... 
Bellary 
Persian Gulf 


. H. Bulkley. 

. P» Roscoe Alien. 

.Lt. A. T. Wilson. 

. Major N. Delme- 
BadcHfft. 


TraehUMum tenuicep* ... ... ... 

Trachuchium guenthcri 

Traohitohinm fvtonm 

Tropidoootu* iubmineatv* 

Tropiioiii tU'! hmalayanv* 

Ltchcti* gramme** 

Laebtuit ffuvnineut., 

Dipiadomorphv* cy notion 

JJungaru* lividua 

Si/noie* alborinctu* 

Ablabrx rappii ... ... ... ... 

Oligotlo* inelanu* 

Uypiirhitia *hbotrf.ii\ 

AmblyCtphalux monlicola ... ... ... 

Coluber praxinu* 

2 OmoiUans (.lokthyophU glutino***) 

2 Salamanders {Tytatotrtfou wrrucotu*) ... 

2 Lizards 

I young Cobra(Aa;a r>iyHd^4M#)fftlivo) ... 
1 Common green Wh ip*Sttakc {Vryopkix 
wyoteri&aii*) (slive). 

1 Green Rollback (Macr op hiked i>n plum- 
bicolor). 

1 TypKl "»* brah.minv* 

1 Zamenit tentrimaoulatus 

1 Bryn ccnie ** 

1 Green Keel track (Marcrcpistkodon plum* 
bicolor), 

% Tortoises 

A number of land shells 

A collection of B2 named species of Earth- 
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Minor contributions from Major 0. A, Smith, Lt.-0o). Childe, I. M. 8., 
C. W. Thevenard, W. S. Rogers, L. H. Savile, Lt, F. M, Bailey, J. E. Needham, 
the Hon*ble A. Hill-Trevor, Lt. Willock and W. P. Pechey. 

EXHIBITS. 

GORAL HEADS. 

The Secretary drew the attention of members present to the pair of Goral 
heads, presented by General Osborn some time ago. These heads have been 
recently mounted in England for the Society, and make a valuable addition to 
the Museum, 

A LIVE KING COBRA OH HAMADRYAD (NAIA BUNQARUS). 

The Society has just obtained through Major Wall, I.M. S., another specimen 
of this interesting snake, alive. The one now exhibited measures about 9 feet 
in length and was caught in Assam. 

PHOTOGRAPHS OF MOSQUITOS AND TSETSE FLY. 

A set. of photographs of tho enlarged models of the malarial mosquito and 
tsetse fly from the cases m the entrance hall of the Natural History Museum, 
South Kensington, were exhibited. The Secretary mentioned that he found it 
was impossible to have similar cases brought out to India, even if the Society 
could afford it, owing to the models being made of wax which would probably 
melt in this climate. Mr. Kinnear had however arranged for these photo- 
graphs to be taken and Mr. John Wallace was now having them mounted for 
the Sooiety in an album. 

INDIAN DUCKS AND THEIR ALLIES. 

The book on this subject which lias been recently published by the Sooiety 
by subscription, was shown to mom bent and greatly admired. It contains 90 
illustrations of the finest chromo-lithography of the Swans, Geese and Wild 
Ducks which occur in India and will undoubtedly become a standard work on 
this subject. 

Mr. Savile proposed a vote of thanks be passed to the Secretary for his 
work in connection with the production of this beautiful book which reflected 
so much credit on the Sooiety, and Major Hoskyn having seconded it, this was 
carried. 


PAPERS READ. 

Captain Mackie, I.M.S,, then read a paper by Captain W. Glen Liston, LMiL 
on the following subject :~ 

“ The present epidemic of malaria in the port of Bombay, a description of 
the mosquito which is spreading the disease with some suggeste4 remedies/’ 
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Captain Maokie observed that it was the irony of fate that Captain Liston 
was unable to be present at the meeting to read his paper owing to his having 
just been attaoked by the very disease about which he was intending to speak. 

The paper appears in full on page 872 of this Journal. 

0 * ft e e 

Several members having spoken on the subject of the paper, Mr. Justice 
Macleod said that it was to be hoped that either the Municipality or Govern- 
ment would investigate the matter and he proposed a hearty vote of thanks 
to Captain Liston for his valuablo paper and to Oaptaiu Mackic for reading it. 
This was passed unanimously and the meeting then terminated. 


BALUCHISTAN NATURAL HISTORY SOCIETY. 

PROCEEDINGS OF A MEETING OF THE MEMBERS HELD 
IN THE QUETTA MUSEUM AND LIBRARY BUILDING 
ON THURSDAY, THE 30TH APRIL, 1908. 

1. Read letter, dated the 7th April 1908, from the Bombay Natural History 
Society, roturniug, duly identified by the British Museum, skins of— 

tl) Merton** *ryihrouru*> The Afghan Gerbille ; 

(2) Lagomys rufescens, The Afghan Mouse Hare ; 

(3) Neaokia huttoni , The Short- tailed Mole Rat ; 

(4) Mutt baotrianu * , The Persian House Mouse , 

(5) Cricetulws ph<ru» f The Little Hamster ; 

(6) Ellobiu * futcicapillu The Quetta Vole ; 

sent to them on the 31st October 1907, with the remark that they had retained 
duplicates of (1), (2), and (3), and would be glad to be supplied with skins 
of Cricetulm phmu*. the Little Gray Hamseer, and Ellobiu* futcieapUltit, the 
Quetta Vole, of which only one of each had been sent to them. 

The Honorary Secretary roported having, in reply, sent the Bombay Natural 
History Society a skin of Cricetulu * phaws. with a promise to send them the 
next akin obtained of Ellobiu* fu&itapillu*. 

2. At the Hon’ble President's request, Mr. Cumming placed before the meet - 
ing a list of the birds of Baluchistan, prepared by him from notes contributed 
from time to time to the Bombay Natural History Society's Journal by Captain 
T. E. Marshall, R. A., Major R. M. Betham, I. A„ and Captain J. W. Watson, 
L M. 8., and from birds in the Quetta Museum, which had been identified by 
Rev. F. Lawrence and himself. 

3. Amongst the contributions were a White-headed or Stiff-tailed Duck. 
Colonel O'Donnell stated that the Duck had been shot by him at Khushdi! 

Khan last February, and Sir Henry remarked that, though rather mutilated, the 
skin was well worth preserving, as the Stiff.tailod Duck was an extremely rare 
visitant to these parts. 
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4. Mr. Anderson enquired if anyone had seen in Quetta the Indian House 
or Sewer Bat (Man rattu*). Tho reply was in the negative. Il was also re- 
marked that the Common House Mouse of Quetta was d/wa bwirianu*, and not 
the Indian variety Jlus urbanus, no skin of which had m far beeu sent to the 
Quetta Museum. 

PROCEEDINGS OF THE MEETING HELD ON THURSDAY. 
THE 28TH MAY, 1908. 

1. Read letter. No. 002, dated 27th April 1908, from Dr. N. Annandale, 
stating that, according to OldHeld Thomas, the rats identified by the British 
Museum as Nesocla huttoni were the same as Xeaocia hardwicHi, that name 
given by the Indian Museum to specimens sent to Quetta. 

2. The following specimens were then passed round for the inspection of 
the members present : — 

(t) A Pied Chat (Samcola picata> Blytb), with two eggs, collected by 
Mr. J. W. N. Cuinming. 

(2) A female Indian Paradise Fly-catcher (Terpsiphonc paradw. Liu u ) 

collected by Mr. J. W. N. Cumming. 

(3) An Indian Oriole ( Or/olus kundoo, Svkt*h) with nest, collected by 

Mr. B. H. Ford. 

(4) A Hutton’s Owlet {Athene bactriana, Blyth). collected by Mr. J. W. N. 

Cumming. 

(5) A Quetta Vole (Ellobiut fuBQiCajMm. Blau ford), collected by Mr. 

Stevenson. 

(6) Two Euphratie Vipers ( Vipera kbetina. Baud), presented by, Mr. 

Shi&wakshaw Phero^shaw. 

(7) A Rat-snake (Za/netUs mucomts), presented by Mr. W. R. S, Porter. 

(8) A young Snake, presented by Mr. T. Clear. 

(9) Four Sea Snakes, presented by Major R. A. E. Benn, C.I JE. 

(10) A Viper ( Echis carlnata , Morr. Tent), from Karachi, presented by 

Mr. W. C. Clements. 

(11) A small Tortoise (Tetfudo horsfteUUi , Grey), from Hannah (near 

Quetta), a specimen of Chromite from Tor Jung, Ilmdubagh, and 
several Fossils from Surghand, 18 miles from Hindubagh, all pre- 
sented by Mr. W. C. Clements. 

3. With regal'd to the birds the Honorary Secretary remarked that though 
the Pied Chat was a familiar bird in Sind during the winter and in Quetta 
during the summer, he had never seen its eggs till the other day, when he 
found a nest with 3 fresh eggs under the roof of a hut on the Volunteer Rifle 
Range at .Quetta ; that records, however, existed to show that they had pre- 
viously been oolleoted in Quetta by Captain T. E. Marshall and Major 
R. Botham ; that the Indian Paradise fly-catcher wa$ an extremely rare bird 
in these parts, the specimen bo fore the meeting being the first he had come 





BALUCHISTAN NAT. HIST . SOU PROCEEDINGS, 940 


across in Baluchistan, while only one or two had beeu seen previously in 
Quetta by Captain T. K. Marshall and Mr. H. R. Smith ; that the Indian Oriole 
and it* nosts had been obtained at Galbraith Spinney in Quetta ; and that the 
Hutton’s Owlet, though probably not noticed by many, was a fairly common 
bird in the station. 

As regards the Quetta Vole he pointed out that its head and body measured 
5*, making it a larger specimen than the one previously obtained by Mr. A. 
Anderson and another described in the Fauna of Britinh India , and asked 
whether, in view of the fact, it should be forwarded to the Bombay Natural 
History Society, to whom ho had promised the next specimen secured. It was 
agreed that the specimen should be presented to the Bombay Natural History 
Society, members doing their utmost to try and secure further specimens for 
the Quetta Museum. 

4, As regards the snakes, the Ilon’blc Sir Henry McMahon remarked that 
the r.uphrattc Viper was of a very sluggish nature, and would not move out 
of the way for anyone ; that so far it had been recorded from Porsia and 
Ziarot in Baluchistan, but the two specimens before the mooting having been 
found on the Sor Rauge, near Quetta, showed that they wort) also to l>o found 
in between these tracts of country, and would, doubtless, soon be recorded 
elsewhere in the mountainous tracts of Baluchistan ; it would appear in this 
country to take tho place of the Russell’* Viper ( Daboia ruagelUi), of which 
he had only seen two specimens in Baluchistan — one at Gwazka, South of 
C human, and one in tho K titular river valley in North Zkoc ; that the sea snakes 
had been obtained from Somuiuni. in Las Bela, where he had himself seen 
large numbers in the sea ; that though such sea snakes were always supposed 
by Scientists to be deadly poisonous, the people in Hoiimiani and the Mekran 
Coast thought nothing of them, os was instanced by a man catching one for him 
with his hand. These poople told him that the bite of these snakes produced 
no worse effects than a sore. 

5. Read letter, dated 2 1 at May 1908, from Or. N. Annandale, in which he 
acknowledged the receipt of aland tortoise (Testudo hora/Uildii, Gray), found 
at Sibi by Captain A. D. G. Ramsay, and forwarded to the Indian Museum, 
the Honorary Secretary remarking that from this very tortoise a number of 
ticks had been removed, and they had also since been forwarded to Or, 
Annandaio for identification. 

<». Read list of donations made to tho Museum since the last meeting. In 
this connection the Hon’ble President asked the members to try and secure 
further specimens of the Mottled Pole Gat and the Quetta Vole, and suggested 
that an attempt be made to keep alive the two young Mottled Pole Gala 
referred to in the list with a view to their being forwarded, later on when the 
weather became cooler, to the Bombay Natural History Society. 

7. A list of the Birds of Ormara, prepared by Mr. W. D. G um ming 
of the Persian Gulf Telegraph Department, was finally placed before the 
meeting. 

10 
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r PROCEEDINGS OF THE MEETING HEU> ON MONDAY. THE 
27TH JULY, ISO*. 

1. Read letter, dated 4th Jane 1908, from Dr. Anuandale, Superintendent of 
the Indian Museum, acknowledging receipt of certain specimens sent to him, 
including a second Land Tortoise ( Tustudo horgjisldii), ami stating that, of the 
other specimens, the beetles collected by Sir Henry McMahon at Quetta on 
the 22nd March last were Tropinota aqualida , Linn., that others were small 
Scaraheida' (Dnng Beetles) and Ixodidida (Ticks) belonging to groups of which 
the Indian species have not yet been worked out : while the specimens of the 
little animals resembling the woodlouse, which swarms all over the roads in 
Quetta, wero a variety (unnamed) oi' Isopod Crustacea, which he was retaining 
for further study. 

In passing round for inspection the specimens returned by Dr. Annandale, 
the Ron’ble President reminded the members that no specimens of Testudo 
biluchii had as yet been presented to the Quetta Museum, and urged its being 
looked for. 

2. Special attention was invited by the Hon’ble President to the horns of 
the Indian Gazelle, which were of interest in that this Gazelle was found at 
KiUa SaifuJUa, beyond which place the Gazelle usually found is the Persian 
Gazelle ( Gazelia subguUuroaa , Guld). 

Road letter, dated 17th June 1908, from the Honorary Secretary, Bombay 
Natural History Society, stating that he will be glad to receive the live Mottled 
Pole Cate, ref erred to at, the last meeting, and send a couple of them on u> 
the British Museum. 

3. Read letter, dated the 14th July 1908, from i he Honorary Secretary 

Bombay Natural History Society, returning the large Mouse Hare sent to him 
on the :2nd April, and stating that it had been identified by Mr. Wroughion, of 
the British Museum, as the Afghan Mouse Hare (Lagomy* Gray). 

4. The Honorary Secretary next invited the attention of the members to a 
small collection of specimens (mostly birds) which the Museum had decided 
to forward as a donation to the Bombay Natural History Society in return foi 
valuable assistance received from it. 

PROCEEDINGS OF THE MEETING HELD ON SATURDAY, 
THE 29th AUGUST 1908. 

1 . The Hon’ble President placed before the meeting a fresh “ list of the 
Birds of Baluchistan, ” prepared by Mr. J. W. N, Gumming, in which he had 
embodied the list of the Birds of Ormam; received from Mr. Wi D. Camming 
(eicfo Proceedings of Meeting heid on the 28th May last), lie pointed out 
what a valuable Contribution it was to the Society, and expressed the hppe that 
member* #ouMf do 'their best to collect all the additional information they 
•tjonld on the Subject to make the list more co&pleto. 
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Bead letter, dated the 21st August 1905, from Captain A. D. 0. Ramsay 
forwarding a donation of Rs. 30 to the fund* of the Society* The Hon ’bio 
President remarked that the time ha<I not yet come to call on members of the 
Society for subscriptions or donations, but he urged on those who had not yet 
done so to becomo regular members of the Bombay Natural History Society, 
which charged aw entrance fee of only R*. 10 and an annual subscription of 
R*. 15. 

2. Read letter, dated the 21st August 1905, from Lieut. L. Lang, forwarding 
a specimen of the Tick which infested the barracks at Kalat, and had caused 
their abandonment, and another of a variety of Crustacea, found also in the 
same place. The Hon'ble President drew attention to the Tick, and pointed 
out that not only did this small insect cause much loss to Government by 
making buildings uninhabitable, but that its bite was well known to produce 
fever in human beings. Dr. Holland confirmed this and remarked that frontier 
sores had in some instances also been traced to the same cause. 

The Hon’ble President then placed before the meeting a specimen of a 
snake (Zamenit JioruUmta), obtained in Quetta in August 1907, which he had sent 
to Colonel Wall for favour of identification. This snake was now referred to by 
Colonel Wall in the last issue of the Bombay Natural History Society’s Journal. 
The Hon’ble President remarked that this variety of snake was to be found in 
Egypt but had never been before reported in India. The Horned Viper 
i RristioopftfH Me Mahonii) found by him ou the Babich- Afghan Boundary, 
Commission, the Cerastes Viper recently found in the Comal, and other reptiles 
belonging to Baluchistan proved the close relationship which existed between 
the Fauna of Kgypt and Northern Africa and of this part of Asia. 
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Amateur’s Kitohen Garden. S. Hibberd. 1893. 

Bambou, Le, son 4tude, so culture, son emploi. 

Bulletin Periodi^ue Ire unnde Nos. 1-6. 

Biologie der Pflanzen. 4 vols. Dr. F. Cohn. 1887. 

Bombay and its Vicinity, Plants growing in. <1. Graham. 1839. 

„ Flora of. L. A. Dalzell and A. Gibson. 1861. 

„ Grasses, A List of. «T. C. Lisboa. 1896. 

„ Presidency, Catalogue of Vegetable Productions of. 
G. C. M. Birdwood. 1868. 

„ Presidency, Flora of. Vols. i-ii. 1901-07. T. Cooke. 

,, Presidency, Trees, Shrubs and Woody (’limbers of the. 

W. A. Talbot. 189-1. 

„ „ „ 2nd edition, 1902. 

„ Presidency, Useful Plants of the. J. C, Lisboa. 1886. 
Botanieal Notes and Papers. 1). Prain. 1901. 

Botanische Zeitung. 1886 — 1891. 

British India, Ferns of. Col. It. H. Beddoino. 1883. 

„ „ Flora of. Sir J. D. Hooker. 7 vols., 1872. 

„ „ Forestry of. A. Pibbentrop. 1 900. 

,, „ Sketch of the Flora of. Sir J. D. Hooker. 1904. 

(Under Revision.^ 

British Museum. Guide to the British Myoetoro in the. 1895. 

„ „ Guide to the Gallery of Fossil Invertebrates and 

Plants. 1897. 

Calcutta, Royal Botanic Gardens, v. Royal. 

Ceylon, Handbook to the Flora of. i vols. and 1 vol. plates. H. 
Trimen. 1898-98. 
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Chi] goza Forests of Zhob and the Takht-i-Buliman. E. P. Stub- 
bing. 1906* (Forest Bulletin.) 

Commelynaceie et Cyrtrundacete Bongaliensis, (IB. Clarke. 1874. 
Oompleat Herbal. M. Tournefort, (Translation.) 1716. 

Congo, Flore du has et du Moyen. E. I)e Wildom&un. Vol. ii, 
fas. 2, 1907. (Annales du Mus^e du Congo.) 

Cotton, Insect Pests of, in India. Paper by H. M. Lefrov. (Agri- 
cultural Journal of India, 1906.) 

Cotton Pests in the Punjab, Outbreak of. 1905. H. M. Lefroy. 

(Agricultural Research Institute, Pusa.) 

Critical Revision of Genus Eucalyptus J. H. Maiden. 1903. 
Economic Products of India, Dictionary of the. G. Watt. 6 vols, 
and Index, 1890-99. 

English Vegetables and Flowers in India, and Ceylon. D. 
McDonald. 2nd ed., 1890. 

Eucalyptus, Critical Revision of Genus. J. H. Maiden. 1903. 

„ Short Dichotomous Key to the hitherto known species 
of, J. G. Luckmann. 

Ferns, Album of Indian. O. E. Baynes. 1887. 

Fertilization of Flowers. Prof. H. Midler. (Translation.) 1883. 
Fertilization of Orchids. U. Darwin. 2nd ed. 1885. 

Ficus Elastica. E. M. Coventry. 1906. (Forest Bulletin.) 

Field and Garden Crops of the North-West Provinces and Oudh. 

J. F. Duthie and J. B. Fuller. 1882, 

Flora of Bombay, N. A. Dalzell and A. Gibson. 1861. 

,, of Bombay Presidency, vols. i-ii. T. Cooke. 1901-07, 

Flora de Goa e Savantvadi. D. G. Dalgado. 1898. 

,, Indica. W. Roxburgh. 1874. 

,, of Matheran and Mahableshwar, Catalogue of the. H. M. 
Bird wood. 1897, 

,, of New Zealand. T. Kirk. 1899. 

,, Simlensis. Sir H. Collett. 1902. 

Flore foresti^re de Cochin Chine. L. Pierie. 

Flowering Plants, Glossary of Botanic Terms for. R, L. Heinig. 

1899 ! 

Flowering plants of Western India, A. K. Nairne. 

Fodder grasses uf Northern India. J. F. Duthie, 1888. 
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Fodder grasses of N. W. India, Indigenous. J. F. Duthie. 1886. 
Forest flora of N, W, & Central India, Illustrations of the. D. Bran* 
dis. 1874. 

Forest flora of New South Wales, *1. H. Maiden (incomplete). 

Fruit Experiments at Push, 1st Report. A. Howard. (Agricultural 
Research Institute, Pasa.) 

Gardening in India. G. M. Woodrow. 

Gardening, Manual of, for Bengal and Upper India. T. A. C. 
Firminger. 1874. 

Himalayan Mountains, Botany of the, *1. Forbes Royal. 1839. 
Hybrids and their utilisation in Plant breeding. W. T. Swingle and 
H. S. Webber. 1897. (Dept, of Agriculture, U. S. A.) 
leones Plantaruin India? Orientalis or Figures of Indian Plants, 
vols, 2*6. R. Wight. 1843-f>3. 

Illustrations of Indian Botany, vol. i. 1840, R. Wight. 

Indian Ferns, Album of. C. E. Baynes. 1887. 

Indian Trees. i>. Brandis. 1906. 

Indica, Flora, or Description of Indian Plants. W, Roxburgh. 1874. 
Kumaon, (Catalogue of Plants of. Sir It. Strachey. Revd. ed., 1906. 
Mango, The. U. M. Woodrow. 1904. 

Materia Medina of Bombay. Dr. R. N. Khory, 1887. 

Materia Medina of Western India. W. Dyinock. 1885. 

Mechanical Tests of some Indian Timbers. W. H. Everett. 1906. 
(Forest Bulletin.) 

Methodes d ’exploitation dos linnes a Caoutchouc en Haut Laos ei 
en Annam. E. L. Aohard. (Bulletin*) 

New Zealand, Flora of. T. Kirk. 1899. 

„ „ Plants of, Catalogue. T, F. Obeeseman. 1906. (Dept, 

of Education, N. Z.) 

Nortli Amerioan grasses, Illustration of, vol. i., Grasses of the South- 
West, a! Vasey. 1891. 

(U. S. A. Dept., of Agriculture). 

Palms of British East India. W. Griffith. 1850. 

Peaoh leaf curl and its cure. N. B. Pierce. 1900. 

Pflanzen Physiologic, Lehrbuck der. W. Detmer. 18 88. 
Pharmacographia Indica. W. Dymook, 0. J. H, Warden and 
P. Hooper. 1890. 
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Plant breeding, Progress of, in tbe 0. S. A. H. J. Webber and 
E. A. Bessey. 1899. 

(Reprint from U. S. A, Dej>i of Agriculture Year Book.) 
Plants, Natural History of. H. Baillon. 7 vols., 1871 — 81. 

„ Sagaoity and Morality of. J. E. Taylor. 1884. 

„ and Drugs of Sind. J. A. Murray. 1881, 

„ Useful, of India. Major H. Drury. J 858. 

Progres de 1’Agrioulture et do In Colonisation Franqaise on Indo 
Chine. 1897—1901. 

Royal Botanic Gardens, Calcutta. Annals. 

Vol. i. 2 parts. Species of Ficus of the Indo- Malayan and 
Chinese Countries. G. King. 1H87-88. 

Vol. ii. 1 part. Species of Autocarpus indigenous to British 
India. 

Indo-Mnlayan species of Quercus and Castanopsis. 
G. King. 1889. 

Vol. iii. 1 port. Aooount of genus Gomphostemuia, Wall. I). 
Train. 1891. 

Vol. iv. i part. Anonaoesc of British India. G. King. 189d. 
Vol. v. Parti. Century of Indian Orchids. Sir J. D. Hooker. 
Part 2. Century of New and Rare Indian Plants. 
P. Bruhl and G. King. 1896. 

Vol. vi. Part 1. Causes of Fluctuation in Turgesoence in the 
motor organs of leaves. 

New Parasitic species of Choane-phorn. T). 1). Cun- 
ningham. 1895. 

Vol. vii. 1 part. Bambusea of British India. J. 8. Gamble. 
189(5. 

Vol. \ Iii. 2 parts. Orchids of the Sikkim Himalaya. G. King 
afrd R. Ponlling. 1898. 

Vol. i\. Part 1. A second century of New aud Rare Plants. 
G. King and J. F. Duthie. 

Part 2. Orohids of North- Western Himalaya. J. F 
Duthie. 1906. 

Part 1. Speoies of Dalbergia of South-Eastern Asia 
D. Train. 

Part 2. Aconites of India, a mpnograph. 0. Slapf. 
1905. 


Vol. \. 
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Bubber and Baud* Ouliivatioa in Perak, Ac. (Perak Museum Note*. 
Vol. ii, Pt 2.) 

Silk. Imperial Institute Series. Handbooks of Commercial Pro- 
ducts, Indian Section. 1898. 

Silk of India. Royal Commission and Government of India Silk 
Culture Court. Descriptive Catalogue. T. Wardle. 1886. 

Silks of India, Handbook to the collection of, in S. Kensington 
Museum. 1881. 

Tabao, le, on Indo Chine. (Bulletin.) M. Amand. 1902. 
Therapeutics of Indian indigenous vegetable drugs. L. B. 

Dhargalker. 1899. 

United States, America. Museum. 

Contribution from U. S. National Herbarium, vol. x, Pt. 4. 
Leguminosas of Porto Rico. O. Perkins. 1902. 

Use of Wood Pulp in Papermaking. Paper by S. 0. Philipps, 
1905. 

Vegetable Productions of the Bombay Presidency, Catalogue of. 
G. C. M. Bird wood. 1865. 

Wanderings of Plants and Animals. V. Helm anil J. S. Btally brass. 
1885. 

Western Palestine, Survey of Fauna and Flora of. H. B. Tristram. 
1885. 

IX.— BIOLOGY , ANATOMY AND MEDICAL 
SUBJECTS, &o. 

Anatomy of Vertobrated Animals. T. H. Huxley. 1871. 

Atlas of Practical Elementary Biology. J. B. Howes. 1885. 

Blood Immunity and Blood Relationship. G. H. F. Nnttall. 
1904. 

Cambridge Natural History Series, vol. i, Protozoa, etc. 

Comparative Anatomy, Lectures on. ft. Owen. 2nd ed. 1855. 
Comparative Anatomy and Pbysiojogy of Vertebrates. R. Owen. 
Dentition of the Elephant, Notes on. W. Mitchell. 1903. 

Insects and Disease. T. JT. Pearse. (Calcutta Medical Journal, 
1907). 

Leprosy Commission in India, Report of the. 1890-9L 
Materia Medica of Bombay. R. N. Khory. 1887. 

„ Western India. W. Dymock. 1885. 

it 
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Medical and Sanitary Dept., Government of India ,-- 
Scientific Memoirs. — 

No. 2. Malaria in India. S. P. James. 1902. 

„ l(>. Specificity of Antivenomous Sera with a special 
reference to a Serum prepared with the Venom 
of Ottboia Knsselli. G. Lamb, 11*05, 

,, 17. Snake venoms in relation to Haemolysis. G. 
Lamb* 11*05. 

Mosquitoes and Malaria. C. Christy . 1900. 

Odontography or Anatomy of the Tooth. It. Owen. 2 vols. 1840 — 45. 
Physiological and Pathological Researches. T. It. Lewes. 1888. 
Plague in India, Aids to Identification of Rais connected with. W. 
C. Hossack. 11*07. 

Plague, Manual of. W. E. Jennings. 1908. 

Plague, Investigations in India. G. H. F. Nutiall. (Journal of 
Hygiene. 1906-07). 

Plague and other Subjects, Paper* on. R. Row. 

Plague, Prophylactic. Lt.-Col. W. B. Bannerman. 1905. 

Plague Rats and Flea*. Capt. W. G. Liston. 1905. 

Therapeutic* of Indian Indigenous Vegetable Drugs. L. B. Dhajr- 
galker. 1899. 

University of Chicago, Decennial Publications of the — 

Absorption of Liquids by Animal Tissues. It. W. W ebster. 1902. 
Animal Ecology of the Coidspring Sand Spit. C. B, Davenport. 
Artificial Production of Spores in Mona*. A. W. Greeley. 1902, 
Blood Vessels in the Labyrinth of the Ear. G. E. Shumbnugh. 
1903. 

Description of the Brain and Spinal Corel in Hereditary Ataxia. 
L. F. Barker. 1903. , 

Early Development of Lepidostens osseus. A. C. Eydohymer. 
1903. 

Finer Structure of the Neurones in the Nervous System of the 
White Rat. S. Hatai. 1903. 

Leui thumb, The. W, Kook. 1902, 

Production of Muscular Twitchings, J. Loeb. 1902. 

Self purification of Streams, E. 0. Jordan. 1908. 
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University of Chicago, Decennial Publications of the — contd. 

Strnotnre of the Glands of Brunner. B. R. Bensley, 1903. 
Studies in Fat Necrosis. H. G. Wells. 1903, 

Weight of the Oentral Nervous System of the Frog. H. H. 
Donaldson. 1902. 

X.— -SPORT AND TRAVEL. 

Astor, Kashmir Territory: a Journal of Sport and Travel. H. Lis- 
comb. 

Big Game Shooting. Badminton Library. 1894. 2 vols. C. Phil- 
lips- Wool ey and others. 

British Museum. Handbook of Instructions to Collectors. 

Central Australian Exploring Expedition. Journal, 1889. 

Collecting and Preserving Natural History Objects, Notes on. J. E. 
Taylor. 1876. 

Cruise of the Marchesa, 2 vols. F. H. H. Guillemard. 1886. 

Denizens of the Jungle. R, A. Stemdale. 

Diary and Sporting Journal. W. P. Okeden. 1821— 41. 

Edible and Game Birds of British India, J, A. Murray. 1889. 

Eight Years in Ceylon. Sir S. W. Baker. 1891. 

Elder Scientific Exploring Expedition. (Australia.) 1891-2. 

Game Animals of India, Burma, Malaya and Tibet. R. Lydekker. 
1907. 

Game Birds of India. E. W. Oates. 2 vols. 1898-99. 

Game Birds of India. A. 0. Hume and C. H. T. Marshall. 3 vols. 
Game Birds and Wild Fowl of Indio, T. C. Jerdon. 1864. 

Game, Shore and Water Birds of India. A. LeMossurier. 1904. 
Game and Wild Animals of South Africa, Portraits, of. W. C. 
Harris. 1840. 

Gre&tand Small Game of India, Burma and Tibet. R.Lydekker. 1900. 
Highlands of Central India. Oapt. J. Forsyth. 1809. 

Himalayan Journals. Sir J. D. Hooker. 1891. 

Horn Measurements of Great Game. R. Ward. 1892. 

Hunter's Wanderings in Africa. F. 0. Selous. 1893, 

In the Days when we went Hog-hunting. J. Moray Brown. 1891. 
Indian Field Shikar Book. W. S. Burke. 1904. 

Island Life. A. R. Wallace. 1880. 
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Large Game Shooting in Tibet, Himalayas and Northern India* 
Col. Kinloch. 1885. 

Malay Archipelago. A. R. Wallace. 1888. 

Mammalian Game of British India. J. A. Murray. 1891. 

Naturalist in Indian Seas. A. Alcook. 1902. 

Naturalist’s Wanderings in the Eastern Archipelago. H. 0. 
Forbes. 1885. 

Nile Tributaries of Abyssinia. Sir S. W Baker. 1886. 

Photos of Animals shot in East Africa and Uganda Protectorates. 
J. T. Spooner. Album, 1902. 

Practical Collecting. Sportsman’s Handbook to. It. Ward. 1880. 
Practical Taxidermy. Montague Browne. 1884. 

Rambles of a Naturalist on the Shores and Waters of the China Sea. 

0. Collingwood. 1868. 

Kamblis in Polynesia. ‘Sandowner.’ 1897, 

Reise in Nordosfc Afrika. M. Th. v. Heuglin. 1877. 

Sconce or Camp-life in the Satpura Range. R. A. Sterndale. 
Seventeen Trips through Somaliland. Capt. H. G. C. Swayne. 1895. 
Sporting Sketches in South America. Admiral Kennedy. 1892. 

Stray Sport. J. Moray Brown. 2 vols. 

Taxidermy and Zoological Collecting. W. T. Homaday. 1891. 
Through Unknown African Countries. A. Donaldson Smith. 1897. 
Two Years in the Jungle. W. T. Hornaday. 1885. 

Wild Animals Photographed and Described. J. F. Notl. 1886. . 
Wild Beasts and Their Ways. Sir S. W. Baker. 1891. 

XI.— GENERAL AND lOSGELLANBOXTS. 

Animal Coloration. F, E, Beddard. 1892. 

Animal Creation. T. R Jones. 1865. 

Animal Kingdom, General Structure of the. T. R. Jones, 1871. 
Animal Life, Notes and Jottings from. F, Buokland. 1882. 

Animal Life, Studies in. G. H. Lewes. 1862. 

Animal Life and Habits, Sketches of. A. Wilson. 1880, 

Animal Locomotion. J. B, Pettigrew. 1874. 

Animal Mechanism. E. J. Marey. 1874. 

Animal Products and Industries, Chief Indian* G. Watt. 1902, 
(Provisional list of notes and references). 

Animals and Plants under domestication. C. Darwin. 2 vojs. 1868. 
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Animals of no importance. D. Dewar. 

Anthropology. Madras Govt. Museum Bulletins, vol. iv, No. S and 
vol. v, Nos. 2 and 3. 

Bombay Horse and Gattle Show, 1890. 

Bombay Natural History Society. Photograph Album. • 

Brehm’s Zoological Atlas. 

British Museum. General Guide to Natural History Department, 1898. 
Cambridge Natural History Series, v. General Catalogue. 

Cassell’s Natural History, 6 vols. 

Cattle of the Bombay Presidency. Major T. Joslen, 1905. 

Collecting and Preserving Natural History Objects, Notes on. J. E. 
Taylor. 1896. 

Collecting, Sportsman’s Handbook to Practical. L. Ward. 1880. 
Oolleotprs, British Museum Handbook of Instructions to. 

Congrds international de nomenclature botanique de Vienne, 1905. 
Text© Bynoptique des documents destines a servir de base aux 
Debate. 

Curiosities of Natural History. 4 vols. F. Buokland. 

Cyclopasdia of India. Surg.-Genl. E. Balfour. Vols. i. and ii. 
1885. 

Denizens of the Jungle. R. A. Sterndale. 1886. 

Dictionary of the Lepcha language. Genl. G. B. Mainwnring and 
A Grttnwedel. 1898. 

Dictionnaire Kitabwa-Fran?ais et Franfais-Kitabwa. R. P. A. Van 
Acker. 1907. (Annales du Musee du Congo). 

Dictionary, Webster’s International. 

Economic Products of India. Dictionary of the. 6 vols. and Index. 
G. Watt. 1890—99. 

Encyclopedic d’Histoire Naturelle. Les Oiseaux, 6 vols. Les Papillons, 
1 vol. 

Essays on Museums. Sir W. II. Flower, 1898. 

Ethnographic Notes in Southern India. E. Thurston. 1906. 
Evolutionist at large. Grant Allen. 1881. 

Expeditions to Western Yunnan, 1868 and 1875. 2 vols. J. Ander- 
son. 1878. 

Extinct Monsters. Rev. H. W, Hutchinson. 1893. 

Fauna of British India, u. General Catalogue . 

Fauna Japonioo. FdeSiebold. 1838-50 (4 vok). 
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Flint Implements of the Fayum, Egypt H. W. Seton-Karr, 1906. 

(U. 8. A . Museum.) 

Hardwicke’s Science Gossip. 1871. 

Himalayan Journals. Sir J. D. Hooker. 1891. 

India', Maps of (2). 

Island Life. A, R. Wa lace. 1880. 

Kingdom of Man. E. Bay Lankester, 1907. 

Life of Erasmus Darwin. E. Krause (Translated from German). 1879. 
Life of Frank Buckland. J. 0. Bompas. 1885. 

Life and Letter of Charles Darwin. 3 vole. F. Darwin. 1887. 

Life and Letters of 8. Wells-Williams. F. Wella-Williams. 1889. 
Living Animals of the World. 2 volts. 

Logbook of a Fisherman and Zoologist F. Buckland. 1883. 
Manual of Scientific Terms. Rev. J. Stormonth, 1885. 

Museum of Natural History. 4 volts. 

Museums, Essays on. Sir W. H. Flower, 1898. 

Naturalist on the Prowl. ‘ E. H. A. f 1897. 

New Zealand, Handbook of. J. Hector. 1886. 

Pamir Boundary Commission, Report on Natural History Results of 
the. 1898. 

Plagues and Pleasures of Life in Bengal,’ D. D. Cunningham. 
1907. 

Riverside Natural History. 6 vols., 1888. 

Royal Natural History. 6 vols. R. Lydekker. 1893—96. 
Sanitation of Bombay. B. Latham. 1890. 

Scientists’ International Directory, 1892. 

Sexual Dimorphism. J. T. Cunningham. 1900. 

Snakes, Marsupials and Birds. A. Nicola. 

Statistical Atlas of the Bombay Presidency. 1906. 

Taxidermy, Practical. Montague Browne. 1884. 

Taxidermy and Zoological Collecting. W. T. Hornaday. 1891* 
Vertebrate Animals in India, Ceylon and Burma, Distribution of. W 
T. Blunford. 1901. (Philosophical Transactions. Royal Society, 
London.) 

Vertebrate Zoology of Sind. J. A. Murray. 1884. 

Wanderings of Plants and Animals. V. Hehn and J. S. Stally brass. 
1885. 
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Wild Animal* Photographed and Described, J. F. Noti. 1886. 
Wood’* Illustrated Natural History. Rev. J. G. Wood. 

Yarkhand Mission, Scientific Results of the second. P. Stoliczka. 
1878-01. 

Zoological Notes. A. Nicols. 1883. 

Zoology, Advanced Text-book of. H. A. Nicholson. 1870. 

Zoology, Manual of. H. A. Nicholson. 4th od., 1875 ; 5th oil., 1878, 

XII.-JOTJRNALS, PROCEEDINGS, MEMOIRS, &o., 
OF SOCIETIES, REPORTS, MAGAZINES. 

Academy of Science of St. Louis. Transactions. Vol. xvi. 1906. 

Agriculture, Department of, India.— 

Memoirs. Botanical Series, vols. i. and ii. (In issue.) 

„ Chemical Series, vol. i, (In issue.) 

,, Entomological Series, vol. i. (In issue.) 

Bulletins. No. 21 Insect Pests in Coffee. If. M. Lefroy. 1903. 
Agriculture, Department of, Bombay. Annual Reports of Ex- 
periraental Work. 1906-07. 

Agriculture, Department of, Mysore State. Annual Reports of 
Agricultural Chemist, 1902 — 06. 

Agriculture, Department of Land Records and, Bombay Presi- 
dency — 

Season and Crop Report. 1904 — 07. 

Department of Agriculture Reports. J904 — 07. 
Department of Land Records Report, 1904 — 05. 
Proceedings of Agricultural Conferences. 1906 and 1907. 
Report on Agricultural and Botanical Stations, 1905-00. 
Report on Experimental Farms. 1905, 

Agriculture, Land Records and* Department of, India. Bulletins. 
v. Section viiL 

Agriculture, Imperial Department of. Annual Report, 1904-05. 
Agriculture in India, Board of, held at Pusa, 1905. Proceedings. 
Agriculture > U. S* A, Department of,— 

Farmer 1 's Bulletins, (2.) 

Jaok Rabbits of the United States. T. S. Palmer, 1896. 
Agricultural Journal of India, Vols, i — -ii. (1907), 

Agricultural Ledger. 1902*07, 
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Agricultural Research Institute, Pusa. — 

Fruit Experiments at Pusa, 1st Report, 1906. 

Preliminary Account of the Biting Flies of India, 1907. 

Agri-Hortioultural Sooiety of Western India. 

Journal, 1904-06. 

Bulletins, Nos. 1-5. 

American Association for the Advancement of Soienoe Proceedings. 
1905-06. 

Annales du Musde du Congo. 

Botanique, vol. ii, fas. 2, 1907. 

Ethnographique, vol. i, 1907. 

Geologique, vol. i, 1907, r. General Catalogue. 

Annales del Museo Nacional de Monte Video, vol. vi. Flora. 

Uruguaya, Tomo iii. Entrega, ii and iii. 1907-08. 

Annales des K. Iv. Natnrliistorischen Hofmuseums, Wien, 1906. 
vol. xxi. Nos. 2, 3, 4. 

Annali del Museo de Genoa, vol. iv — xix. 1886-1907. 

Annals of Royal Botanic Gardens, Calcutta, Vols. i — x. 1887-1905. 
Annals and Magazine of Natural History. 

Vols. iv and v, 3rd Series, 1859-G0. 

„ vii — xx, 4th Series. 1871-77. 

„ i-—iv and vi— xix, 5th Series. 1878-87. 

„ xv — xx, 6th Series. 1895-97. 

„ i — xx, 7th Series. 1897-07. 

„ i, 8th Series. 1908. (In issue.) 

Anthropological Society' of Bombay* Journal, Vol. L 1886. 

Aquila. Budapest. Vols. xi — xiii. 1904-06. 

Asian Newspaper, 1879-81 and 1888-91. 

Asiatic Society of Bengal. 

Journal, 1881-1904. 

Journal and Proceedings, vols.* i— — iii. 1905-07. 

Memoirs, vols. i and iii. (In issue.) 

Avicultural Magazine, vol. vi. 1907-08. (In issue.) 

Belgique Society Boyale de Botanique de, v, SocietS. 

Board of Agriculture, v. Agriculture. 

Board of Scientific Advice for India. Annual Reports, 1902-06. 
Bombay Branoh, Royal Asiatic Society. Journal, vol. xxii. 1906-07- 
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Bombay Natural History Society. Journal, vol. i — xvii, 1886-1907. 
Botanical Survey of India Reoords, vols. i-iv. (Incomplete.) 
Botoniwhe Zeitung, 1886-90 and part 1891. 

British Museum Publications, v. General Catalogue. 

Oaloutta Journal of Natural History, vols. i — vii, 1841—48. 

Calcutta Royal Botanio Garden, Annals, v. Section viii, Pt. Hi. 
Canadian Entomologist, vols. xxxviti — xl. 1906-08. (Incomplete.) 
Central Indigenous Drugs Committee of India, Report, vol. i. 1901. 
Ceylon, Administration Reports, Part iv, Miscellaneous. 1898-1902 
and 1902—06. 

Ceylon, Royal Botanio Gardens, t>. Royal. 

Chicago University Decennial Publications, v. General Catalogue. 
Colonial Museum, New Zealand. Bulletin, No. 1. 1905. 

Connemara Public Library, Government Museum and. Administra- 
tion Reports, 1904-06. 

Department of Agriculture, v. Agriculture. 

„ „ Mines, v. Mines. 

„ „ Land Records, v. Land Records. 

East India Company's Museum Publications, v. General Catalogue. 
Edinburgh, Royal Society of, v. Royal. 

Egypt, Government of, Zoological Gardens, v. Government. 
Entomologioal Society of London Transactions, 1889-1906. 
Entomological Society of Ontario Annual Report. 1906 and 1907. 
Forest Bulletins— 

Nos. 4, 6, 7, 8 of 1906, 

1 and 11 of 1907, v. General Catalogue. 

Forester, Indian, r. Indian. 

Forest Reoords, Indian, v. Indian. 

Geological Survey of India. 

Reoords, vols. xix-xxxvi, 1886—1907. 

Memoirs, vol. vi (part) 
vii-xix. 
xxii-xxxvi. 

General Reports. J 897-1908. 

Palteontologia Indioa, v. Section vii. 

Gordon Memorial College, Khartoum. Welloome Research Labora- 
tories 2nd Report. 1 906. 
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